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NOTES ON FOREST INSECTS. 

m. TWO NEW SPECIES OF PITYOFHTHORUS FROM 
COLORADO. 

By M. W. BiACKicAN, Ph.D., 

Professor of Forest Entomology, New York State College of 

Forestry, Syracuse, N. Y. 

Pityophtfaorus bassetti sp. nov. 

Reddish brown 2f times as long as broad. 

Male — ^length 2.2 mm. The front with distinct elevated trans- 
verse carina at level of upper inner angle of eye; above carina 
coarsely punctured, somewhat rugose and shining; below carina 
slightly excavated, more finely and densely punctured with mod- 
erately short and fine hairs; epistomal margin bordered with longer, 
coarser hairs; eyes rather elongate oval, not coarsely granular, 
with anterior emargination as broad as deep; antenna! club short 
oval with segments sub-equal, first suture straight, second and 
third procurved ventrally; outer part of funicle one third longer 
than pedicel. 

Pronotum very little longer than broad, sides of basal half nearly 
parallel but widest at the middle and very slightly arcuate; front 
broadly rounded and rather weakly serrate on the margin; anterior 
half armed with moderately coarse, acute asperities which are 
often arranged in fairly r^ular concentric lines, with their bases 
often continuous; summit fairly prominent with slight but distinct 
transverse depressed area immediately posterior to it which is 
divided by a smooth slightly elevated median area and bordered 
laterally by fainter elevated lines; depression more deeply and 
densely punctate; punctures becoming finer and sparser poster- 
iorly and finer laterally; basal marginal Une fine but distinct, 
slightty sinuate. Ventral surface of prothorax grooved and smooth 
behind but distinctly punctured with fine hairs in front. 
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Elytra equal in width to the thorax; sides nearly parallel but 
slightly widest near middle, suddenly and strongly rounded 
behind origin of the declivity with tips sub-acuminate; strial 
punctures moderately large and deep, not entirely regular near 
suture; strise not impressed; interstitial punctures very sparce 
and of moderate size; nearly glabrous above but with a few fine 




Fig4 1. 1, Dorsal view of male paratype of Pityopkthonu bassetti, $p, no v., 
magnified 11 diametera; 2, lateral view of male, magnified 12 diametera; 8, front 
\new of head of female, showing the circular pubes-cent area bordered by louger 
and coarser hairs, magnified 32 diameters. 

short hairs, these becoming more abundant and longer at sides 
and behind. Declivity steep with deep wide sulcus; suture wide, 
elevated, with several coarse granules near apex; lateral elevations 
with fairly sharp serrate edge armed with 10 to 12 moderate sized, 
black teeth, each with a stiff tactile hair arising from its inner 
base. Last ventral abdominal segment deeply and very broadly 
emarginate. 

Female, slightly longer (2.4 mm.) and of same width. Differs 
from male in having the frons very slightly concave, with a nearly 
circular area finely and densely punctured and pubescent and 
bordered with longer coarser incurved hairs. Elytra much less 
hairy at sides and rear than in male. Lateral elevations of the 
declivity with serrations of the male replaced by a sparse row of 
minute granules, long tactile hairs absent. 

From Pitkin, Colorado. Bred from material brought in by Mr. 
R. O. Bassett, Jr. 

Host tree: Picea engelmanni Engelm. Will also breed suc- 
cessfully in Abies halsamea (Linn.) Miller. 
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The material from which PUyophthorus bassetti was bred con- 
sists of several slabs taken fr<jm the base of an Engelmann spruce 
near Pitkin, Colorado by Mr. R. O. Bassett, Jr., a former student. 
These were received at Syracuse Nov. 23, 1915 and upon exami- 
nation the bark was found to contain numerous living nearly full 
grown larvae of a scolytid. Further examination yielded the dead 
parent beetles and these proved to be an unknown species of 
Pityophthorus. The slabs were placed in a breeding jar in the 
laboratory and a considerable number of beetles emerged during 
the first two weeks of December. Pfiat of these were preserved 
as specimens while the rest were left in the breeding jar and 
several pieces of a freshly cut limb of balsam fir about 1 inch in 
diameter were introduced. The adults readily entered not only 
the fresh balsam, but also some reentered the slabs of 'Engelmann 
spruce from which they had emerged — ^breeding in both. The new 
second generation of adults emerged from these two hosts during 
the summer of 1916 and many of them were still alive in September, 
at which time also a few small larvae doubtless of a third generation 
were foimd. It would appear that normally there is not more 
than one generation per year. 

The bark on the Engelmann spruce in which the beetles originally 
bred was about i\ of an inch thick, while that of the balsam limbs 
to which the new brood readily transferred was only ra of an inch 
thick. In the former the larvae worked nearly entirely in the 
inner and middle bark usually not even grooving the sapwood while 
in the latter the larval mines were excavated partly from the sap- 
wood. Aside from this the engravings in the two are similar. 
In their general characteristics the engraving is not unlike those of 
other species of this genus. It consists of an entrance gallery lead- 
ing diagonally upward and inward to the junction of bark and sap- 
wood where it is expanded into an irregular nuptial chamber. 
From this a variable number of egg-galleries branch oflP from all 
sides, but these soon take a general longitudinal direction. In 
number the egg-galleries vary from 4 to 9 and the average in 13 
engravings in balsam fir is 6.9. The effect of this large proportion- 
ate number of females to each male upon their relative fecundity 
could not be determined satisfactorily because of the injuries to the 
engravings by the numerous brood. 

The egg-galleries which have a general longitudinal direction are 
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not excessively long when compared with those of several other 
species of this genus. In the material at hand they vary from 3) 
cm. to 7 cm. with an average length of 4.2 cm. The egg m'ches, 
where these are still recognizable, occur on both sides of the gallery 
and are not closely arranged — usually being 2 mm. or more i^art 
so that the number of eggs laid by each female is probably not 
great. 

Pityophthorus occidentalis sp. nov. 

Reddish brown to nearly black in color; 2.8 times as long as 
broad. 

Male. Length 2.5 mm. Front convex with distinct rough 
transverse carina below level of upper inner angle of eyes, 
coarsely and roughly punctured above, slightly excavated and more 
findy punctured below carina, with distinct median vertical carina 
from transverse carina to margin of epistoma; fine short hairs over 
entire front but becoming more conspicuous cephalad; edge of 
epistoma emai^inate and bisinuate, bordered with coarser and 
longer hairs; eyes oval with rather wide and deep emargination; 
antennae light reddish-brown, club oval, with first three segments 
sub-equal and fourth segment shorter; first and second sutiures on 
ventral face nearly straight, third strongly arcuate; outer part of 
funlde one-half longer than pedicel. 

Pronotum slightly longer than broad (14;13), widest behind the 
sunmiit; sides of basal half slightly arcuate, faintly constricted in 
front of middle, broadly rounded in front, with dbtinct nearly 
regular serrations, slightly more than the c^halic half armed with 
well developed asperities arranged in concentric nearly regular 
rows; summit prominent; posterior area shining, with rather 
numerous moderate sized punctures, except on the impunctate 
slightly elevated area in the median line; basal marginal Une dis- 
tinct and continued diagonally downward along the sides as a mar- 
gined ridge easily distinguishable to a point anterior and dorsal to 
the base of the prothoracic leg. Ventral surface of the prothorax 
punctured in front, smooth behind except immediately adjacent 
to the base of the leg. 

Elytra of same width as prothorax; sides subparallel, widest 
before the middle, slightly narrowed behind the middle to the level 
of the origin of the declivity, from which point it is strongly and 
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regularly rounded; tips not acuminate; atrial punctures moderately 
fine, in regular rows except near base where they are somewhat con- 
fused, first stria impressed, the others not; interstrial punctures fine 
and very sparse, almost lacking on the disc; disc nearly glabrous 
but with a few small hairs, these becoming longer and more numer- 
ous at the sides and behind; declivity steep with deep, rather narrow 
sulcus; suture granulate and widened toward apex; lateral eleva- 
tions abrupt and granulate; granules of the 3rd and 4th interspaces 
forming two rows which converge and become confused near apex, 
those of 4th interspace smaller but distinct, others more or less 
confused, each of granules with a rather long stiff tactile hair arising 
from near its base. Ventral abdominal segments rather finely 
punctured and moderately hairy; last segment deeply and broadly 
emarginate. 

Female^ of the same general proportions. Front flattened, with 
nearly circular pubescent area bordered by coarser and longer in- 
curved hairs; prothorax as in male; apex of elytra more acutely 
rounded but not acimiinate; declivity not so steep, sulcus not so 
deep, lateral elevations not so pronounced, with a sparse row of 
minute granules on the 3rd interspace and a few scattered ones 
lateral to it; long tactile hairs absent. 

Host tree: Picea engdmanni Englm. 

LocaUty: From Pitkin, Colo., collected by Mr. R. O. Bassett, 
Jr., October, 1915. 

Explanation of Plate I. 

Fig. 4, 5. Slabs from the trunk of Engelmann spruce showing 
the engravings of P. hasaetti in the inner bark and the exit holes 
through the outer bark. About two-thirds natural size. 

Fig. 6. Two segments from the limb of a balsam fir, showing 
the engravings of P. hasaetti on the surface of the sapwood. About 
three-fifths natural size. 



Digitized by 



Google 



6 Psyche [February 

HYMENOPTERA COLLECTED NEAR BOSTON, MASS., 

WITH DESCRIPTION OF A VARIETY OF 

BOMBUS AFFINIS. 

By J. Bbquabrt, 
American Museum of Natural History, New York City. 

While collecting Hymenoptera at Forest Hills, Mass., and other 
localities in the vicinity of Bd$ton, I have taken on two occasions 
a bumble-bee, which from its aberrant coloration could not be 
properly named with Franklin's ^'Bombidse of the New World." 
I have been permitted to examine similarly colored BombuSy taken 
some years previous by Professor Wheeler at Forest Hills and by 
Mr. J. E. Smith at Sherbom, Mass. It was jQnally recognized that 
all these specimens belong to a striking color-variant of Bombus 
(xffinisy which it is the purpose of this note to describe and name. 
I have used this opportunity to present an account of the Bombidse 
of the neighborhood of Boston and to record some other interesting 
Hymenoptera of that region. 

' I am greatly indebted to Prof. Wm. M. Wheeler, Messrs. N. 
Banks, Wm. T. Davis, C. W. Johnson, E. J. Smith, C. Schaeflfer, 
and Dr. F. E. Lutz, who have kindly allowed me to examine mate- 
rial in their possession or care and to use valuable information. 

Bombus aflbiis var. nova^-angli8e var. noy. 

Known in the worker and male phases, which are colored much 
the same. One or more of the abdominal segments behind the 
second are covered entirely or to a large extent with ferruginous 
pile (in the brightest specimens veiy near Ridgway's vinaceous- 
rufous). Coloration otherwise as in typical affinis; in most of the 
specimens the usual reddish tinge of the yellow pile on the middle 
portion of the second tergite is rather faint or faded, which, more- 
over, is often the case with typical affinis too. 

The structural characters show no differences with those of typi- 
cal affinis; this is especially true for the shape of the male genitalia, 
which I have carefully compared with those of the typical form. 

The specimens examined do not differ in size from typical 
affinis; total length of the worker: 12 to 14 mm.; of the male: 
16 to 17 mm. 
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Type locality : Forest Hills, Mass. ; the holotyi)e, a male taken by 
Prof. Wm. M. Wheeler, is deposited at the Museum of Compara- 
tive Zo5logy, Cambridge. Tie aUotyi)e, a worker from the same 
locality, is in the American Museum of Natural History. Also 
known from Sherbfm, Mass., and Brooklyn, N. Y. 

The extent of ferruginous pile on segments S to 6 is variable, the 
following being the combinations observed: 

1. Ferruginous pile covering the major part of the fourth tergite; 
the extreme sides of this tergite and the whole of segments S, 5, 6, 
and 7 being black: one worker from Forest Hills, August S, 1911 
(Wm. M. Wheeler Coll.; allotype); two males from Sherbom, 
August 30 and September 8, 1918 (£. J. Smith Coll.). 

2. Ferruginous pile covering the whole of tergite 4 and extending 
over the apical margin of tergite 8: two males from Forest Hills, 
June, 1911 (holotype of var. nova^-anglise) and August 18, 1911 
(Wm. M. Wheeler Coll.). 

3. Ferruginous pile covering the entire fourth tergite; also the 
greater part of tergite 5, though with some admixture of black 
hair; tergite 6 with a few rufous hairs in the black pile at the base 
in the center: one male taken at Forest Hills, visiting the flowers 
of Lythrum Salicariay August 12, 1919. 

4. Tergites 4, 5, and 6 covered with ferruginous pile, except at 
the extreme sides and in the middle along the apical margin, where 
the pile is black: one male from Brooklyn, N. Y., July, 1915 
(F. M. Schott Coll.). 

5. Ferruginous pile very bright, covering the entire fourth ter- 
gite, tergite 8 except for a median patch of black hair near the base, 
and the basal part of tergite 5 : one worker taken in the Arnold Ar- 
boretum at Forest Hills, collecting pollen of a cultivated variety of 
Viburnum^ August 8, 1919. This very brightly colored specimen 
mimics to a certain degree Bombus temarius Say. 

It is not without some hesitation that I propose a varietal name 
for this curious color-variant of Bombus affinis. It has been the 
great merit of Franklin to elucidate the structural characters of 
the North American Bombidse; and, while carefully recording the 
color- variants of each species, this author has wisely refrained from 
applying names to them. Indeed, it will be a lengthy process for 
future students to decide which of the many color forms of bumble- 
bees are mere freak specimens, and which others represents racial 
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differences due either to somatic and environmental influences or 
to germinal modifying factors. There is, I believe, ample justifi- 
cation for giving such fixed races a nomenclatural standing, as has 
been the common practice for recent years. Moreover, European 
students have profusely named the color fonps of the palearctic 
bumble-bees, and, with increasing interest in the study of distri- 
butional problems, a similar course will undoubtedly be adopted 
for the nearctic species. 

In the case of B. affinia var. novoe-anglice there is every reason 
to believe that it is not based on freak specimens, but represents a 
peculiar race, which, having been repeatedly collected, must not be 
a great rarity in the vicinity of Boston and perhaps in some other 
localities. Furthermore, BomJbua affinis varies, as a rule, but little 
in its coloration, since Franklin, in his Monograph, does not men- 
tion a single color-variant and even notes that *'this species is very 
constant in its character, a remarkable fact when the extreme vari- 
ability of a large proportion of the species of the Terrestris group 
is considered."^ I have examined over 150 specimens of B. oiffinis 
from various localities in the states of New York, New Jersey, 
Pennsylvania, New Hampshire, Massachusetts and North Caro- 
lina, and, with the exception of the specimens described above, 
have only found one aberrant male. This male, collected at Wood- 
bury, N. Y., September 21, 1910, and belonging to the American 
Museum of Natural History, shows a faint indication of a trans- 
verse patch of ferruginous pile in the center and near the base of 
the fourth tergite; the specimen is otherwise quite normal, but is 
evidently a transition toward the var. novcB-anglice. 

Since this paper was sent to the printer, I have been able to 
examine several specimens of B. centralis Cresson and its var. 
juxtus Cresson, from Colorado, in the collection of the American 
Museum of Natural History. Such of these specimens as agree 
best with the description of juxtus Cresson, are very similar in 
coloration to the brightest individuab of B. affinis var. novce- 
anglice. B, centralis and B. jtudus are, however, at once separated 
from B, affinis by their much longer oculo-malar space and by their 
having yellow pile on face and occiput. Titus* has recorded B. 
juxtus from Woods Hole, Mass.; but, as Franklin has pointed out, 

1 Tran*. Amer. Ent. Soo.. 38, 1913. p. 280. 
• Cuiaduuft Entomol., vol. 34, pp. 39 and 43 (1902). 
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this identification was undoubtedly erroneous. . It seems very 
probable that these Woods Hole specimens belonged to B, affinis 
var. novce-anglice. 

In drawing up the following^ list of the Bombidse known to occur 
within a radius of twenty miles from Boston, I have perused, besides 
my own data, collected during the simmier of 1919, information 
kindly given to me by Prof. Wm. M. Wheeler and Messrs. N. Banks, 
C. W. Johnson and £. J. Smith. 

Bombus terricda Kirby. This is perhaps the most common 
species of bumble-bee at Forest Hills; also at Aubumdale (C. W. 
Johnson Coll.) and Sherbom (£. J. Smith Coll.). 

Bombus aflbiis Cresson. The typical form is common at Forest 
Hills where it visits, among others, the flowers of Ceanothus ameri- 
canus; also at Aubumdale and Dedham (C. W. Johnson Coll.); 
Sherbom (E. J. Smith Coll.). 

Bombus bimaculatus Cresson. Conunon at Forest Hills ; also at 
Cohasset (C. W. Johnson Coll.) and Sherbom (E. J. Smith Coll.). 

Bombus impatiens Cresson. Forest Hills; also Aubumdale, 
Dedham, Brookline, and Cohasset (C. W. Johnson Coll.) ; Sherbom 
(E. J. Smith Coll.). 

Bombus temarius Say. Mi:. E. J. Smith, who has taken a few 
workers of this species at Sherbom, believes that it is very rare 
near Boston. Professor Wheeler informs me that in many years 
collecting he has never seen it at Forest Hills, though he has com- 
monly taken it at Colebrook, Conn. 

Bombus perplexus Cresson. Wollaston (Mus. Comp. Zo5l.); 
Aubumdale and Arlington (C. W. Johnson Coll.) ; Sherbom (E. J. 
Smith Coll.). 

Bombus vagans Smith. Forest Hills; also from Aubumdale, 
Dedham, and Boston (C. W. Johnson Coll.) ; Sherbom (E. J. Smith 
Coll.). , 

Bombus f ervidus Fabricius. This is a conunon species at Forest 
Hills; also at Aubumdale and Cohasset (C. W. Johnson Coll.); 
Sherbom (E. J. Smith Coll.). 

Bombus americanorum (Fabricius) = Bombus pennsylvanicus 
Franklin. Rather scarce near Boston ; I have taken it at Lexington 
and Mr. E. J. Smith has it from Sherbom. 

Bombus separatus Cresson. Sherbom (E. J. Smith Coll.). 

Mr. E. J. Smith informs me that he has also seen a female of B. 
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auricomtts (Robertson), which, according to its label, was taken 
near Boston many years ago. Neither he nor Professor Wheeler 
has ever taken that species there, and no Boston specimens are 
contained in the collections of the Boston Natural History Society 
and of the Museum of Comparative Zo5logy. 

Psithyrus laboriosus (Fabricius). Five males were taken at 
Forest Hills, about the middle of August, and one female in the 
Stony Brook Reservation at flowers of Cephalanihus occidenUdis, 
July 21; also at Aubumdale and Brookline (C. W. Johnson Coll.); 
Sherbom (E. J. Smith Coll.). 

Psithyrus ashtoni (Cresson). Aubumdale and Brookline (C. W. 
Johnson Coll.); Cambridge (S. Henshaw Coll.); Sherbom (E. J. 
Smith Coll.). 

It is interesting to compare this list with other local faunas 
farther north and south. At Waldoboro, on the coast of southern 
Maine, Lovell^ did not find Bombus impoHens^ B, americanorum 
and B. affinisy three species which are rather abundant in the Tran- 
sition 2iOne. On the other hand, two forms which are rather 
Canadian or Boreal, B. borealis Kirby and B. temarius Say, are 
still to be found in southern Maine, while borealis has never been 
seen near Boston and temarius is very rare there. Otherwise the 
faunas of these two localities are very similar. 

From my own collecting experience and from what I have seen 
in other collections, the bumble-bee fauna of the immediate vicin- 
ity of New York City differs mainly from that of Boston in the 
scarcity of B. terricda and the absence of B. temarius, though both 
these species are commonly found in the Catskills. B. temarius 
has never been taken near New York City; the nearest locality for 
that species is Lake Marcia, Sussex County, N. J., where it was 
collected by Dr. F. E. Lutz.* As to B. terricola, there are no New 
York specimens in my own collection, nor in that of Mr. Wm. T. 
Davis; I find, however, in the Brooklyn Institute of Arts and Sci- 
ences two males from Essex FeUs, Essex County, N. J. (A. S. 
Nicolay Coll.) and, in the American Museum of Natural History, 
two further specimens labeled ^^Astoria, Long Island." Two 
species of the Austral Zone, B.fralemus (Smith) and B. auricomus 

1 J. H. Lovell. The Bumble-b«M of Southern Miune. Eat. Newt. 18, 1907. pp. 195-200. 
< Bull. Amer. Mut. Nat. Hist.. 85, 1916, p. 514. The speoimen recorded m B. Umariua from 
Staten ItUnd in Smith's New Jersey List, is a worker of B. ftrridutt though it bears a label in the 
late Dr. Ashmead's handwriting *'B. temoruit Say." 
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(Robertson), though often seen in southern New Jersey, appar- 
ently do not reach New York City. 

The vicinity of Boston thus seems to be in some way the meeting 
ground of certain Boreal and Austral elements, while forms of the 
Transition Zone constitute the bulk of the local fauna. This may 
be one of the reasons why the insect fauna of that region contains 
such a variety of species. Though I was able to dpvote to collect- 
ing only a few odd hours during two of the last summer months, I 
have to my great surprise taken there many unusual Hymenoptera, 
among them certain species which I had not seen before in the 
northeastern states. It will, I believe, be interesting to put on 
record some of my captures. 

Pachymenes symmorphus (Saussure). Two females were taken 
in the Arnold Arboretum at Forest Hills, July 5. This wasp has 
been placed by H. de Saussiure in the genus Nortonia. I have 
shown elsewhere^ that Nortonia may best be restricted to the 
species with a transverse raised suture on the first abdominal 
tergite; whereas such species as the nearctic N. symmarpha Saus- 
sure and N. tolteca Saussure, in which there is no raised suture on 
tergite one, cannot in my opinion be generically separated from 
Pachymenes. I have also P. symmorphus from Greenwood Lake, 
N. Y., 9 , August 20, 1916; White Plains, N. Y., c?, at flowers of 
Ceanothus americaniLS, June 29, 1918; Stowe, Lamoille County, 
Vt. (E. L. Bell Coll.). Mr. Wm. T. Davis has taken a 9 at Ram- 
sey, N. J., July 19, 1908, and a cf at Cabin John Run, Md., June 
17, 1910. 

Ancistrocerus unifasdatus (Saussure). One female at Lexing- 
ton, July 27, 1919, and another at Forest Hills in June. 

Anaonabro ocellatus Packard. This was very common at Forest 
Hills in the latter half of July, visiting Ceanothus americanus; I have 
also taken it at Lexington on Spiraea salidfolia, July 27. 

Euspongus biponctatus (Say) — ParamsUinus bipunctatus 
Rohwer. Forest Hills, August 3, 1919; one female running about 
on leaves of pickerel weed in the Arnold Arboretum. 

Anthophora walshii Cresson. One female sucking honey at 
flowers of Ballota nigra. Forest Hills, July 27, 1919. I saw a male, 
which I was unable to capture, at the flowers of Pontederia cordatay 
Forest Hills. Mr. C. W. Johnson informs me that the collection 

> BnlL Amer. Mi». Nat. Hist., 39, 1918, p. 93. 
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of the Boston Society of Natural History contains further speci- 
mens of this species as follows: Woods Hole, Mass., 9 , July 25, 
1908 (C. W. Johnson Coll.); Manomet, Mass., c?", July 17, 1904, 
and Falmouth, Mass., cf, July 8, 1912 (Dr. J. A. Cushman Coll.). 
In these two males, the terminal joint of the middle tarsi bears the 
lateral patches of black pubescence characteristic of this species; 
furthermore, th^re are at the base of the clyi)eus two black spots 
narrowly connected in the middle. These points, together with 
the white tegumentary bands of the abdomen, make the species 
easy to recognize. So far as I have been able to discover, this 
beautiful insect, originally described from Illinois, has also been 
recorded from Wisconsin, Nebraska and central Texas. At Carlin- 
ville. 111., Robertson found it sucking nectar on several flowers, 
among them Lespedeza reHadaia^ while the females gathered pollen 
exclusively from Cassia CharruBcrista} In Nebraska, it was taken 
at the flowers of a Salvia, and Graenicher records it from Rud- 
beckia hirta in Wisconsin. 

Xenos^ossa pruinosa (Say). This handsome species is a com- 
mon visitor of the flowers of cultivated squash at Forest Hills, 
between 6 and 8 a. m.; the flowers close by 9 a. m., but the males 
can often be found during the day, sleeping inside the corolla. 

Dianthidium notatum (Latreille). This is fairly common in the 
first half of August at Forest Hills, on flowers of Lespedeza hirta and 
L. fnUescens, which are visited by both sexes. I have also taken it 
at the Blue Hills Reservation, on Baptisia tindoria. 

Halictoides novfle-angliae Robertson. Many males were seen 
at the flowers of Pontederia cordata in the Arnold Arboretum, Forest 
Hills, from July 8 to August 15; the females are much scarcer and 
appear later, the first being taken July 24. 

Perdita octomaculata (Say). At Forest Hills this little bee was 
seen nesting in the sandy soil of a vacant city lot; on August 10, 
the two sexes were found in numbers mating within the flower- 
heads of Cichorium Intybus; the female also visits Solidago rugosa. 

Epeoloides pilosulus (Cresson). One male at the Blue Hills 
Reservation, on flowers of Apocynum androscemifolium. Epeo- 
loides neardicus Ducke,^ described from Pennsylvania, is in my 
opinion a synonym of pilostdtis. 

> Botanical Gazette. 25, 1898, p. 230; and 28, 1809, p. 36. 
* Rev. d-Ent. Caen. 27. 1909. p. 39. 
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THE FIRST STAGE LARVA OF CUTEREBRA AMERICANA 
(FABR.) (DIPTERA; OESTRIDiE). 

By G. F. Ferris, 
Stanford University, California. 

There appears to be but little information concerning the first 
stage larvae of any species of Oestridee, the only very detailed figures 
that I have seen being those given by Hadwen and Cameron^ of the 
larvae of three species of Gastrophilus. I have been fortunate 
enough to secure some notes on the first stage of Cuterebra ameri- 
cana (Fabr.) (det. Aldrich) and present them in order that they 
may not be lost, brief though they are. 

A female of this species was taken in flight at Palo Alto, Calif., 
on October 8 and was confined in a glass jar. On this same day 
(perhaps partially on the following) this female deposited from 100 
to 150 eggs which were placed singly and were attached to the glass 
by a glue so powerful that the eggs could not be detached without 
being destroyed. Unfortunately no notes were kept as to the shape 
of the eggs. 

The eggs began to hatch on October 22. In the case of the 
species discussed by Hadwen and Cameron there has existed some 
doubt as to whether the eggs hatch normally without the stimulus 
of moisture, heat and friction, although these authors found that at 
least a certain percentage do. In the case of Cvierebra americana 
these factors seem to have no place as apparently all the eggs hatched. 

The first stage larvee are extremely active. Clinging to the 
empty egg shells they waved the head energetically about in the 
air and some of them deserted the egg shells and moved about, 
progression being accomplished by means of a looping movement 
much like that of a Geometrid caterpillar. No notes were kept 
as to the length of time that the larvse lived without food. 

Description of the Larva. 

Length (flattened on slide) 1.4 nun.; body fusiform, tapering at 
both ends (Fig. A). Posterior extremity ending in a single flat lobe 

> Hadwen, 8. and Cameron, A. E. A Contribution to the Knowledge of the Bot-FUet. Om- 
trophihn intuHnalU DeG., (7. hawwrrhoidalu L. and Q, iwalU L. Biill. Ent. Res., voL 9, pt. 2, 
pp. 91-100, fi«k (1918). 
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which projects well beyond the spiracles and is slightly emarginate 
at the tip. The actual number of segments cannot be determined 
from the mounts, but there are in all nine transverse series of pos- 
teriorly pointing denticles. The anteriormost series is close to the 
anterior end of the body and is composed of very small denticles. 
The second to fourth series are each composed of a single row of flat 
denticles, the points of which are directed toward the median line 
and end in a recurved hook (Fig. B). Between each two of these 




Fig. 1. Cuterebra americana, first stage: A, entire larva only the bases of the 
tracheal trunks are indicated; B, denticles from third series at the median line; 
C, denticles from fifth series. 

denticles are smaller sharply pointed denticles and behind them 
are a varying number of still smaller, sharp denticles. The re- 
maining series are all composed of numerous sharply pointed denti- 
cles, of which the anteriormost are much larger than the others 
(Fig. C). The cephalopharyngeal apparatus extends back to the 
anterior margin of the third series. 

Note. — ^The above description is based upon specimens that have 
been cleared, stained and mounted on a slide. 
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A REVISION OF THE SPECIES OP THE GENUS LOXO- 

CERA, WITH A DESCRIPTION OF A NEW 

ALLIED GENUS AND A NEW SPECIES. 

By Charles W. Johnson, 
Boston Society of Natural History. 

Species based entirely on color, a character which further study 
proves to be very inconstant, are a source of considerable trouble 
to the student. After a great deal of collecting, and a study of 
some 75 specimens including Loew's types, it seems apparent that 
Say's Loxoeera cylindrica represents an extremely variable species, 
which for convenience and to more f uUy emphasize this variability 
mig^t be divided into four varieties according to the following 
table. 

Table of Species. 

1. Wings hyahne with the tips and posterior cross veins distinctly 
clouded .cylindrica Say 

a. Anterior margin of the thorax, a dorsal line, humeri, and 
lateral lines, black var. cylindrica Say 

b. Anterior margin very broad, covering at least one-third of 
the thorax, a dorsal line, short lateral lines and about one- 
third of the anterior of the pleura, black 

var. jHeuritica Loew 

c. Dorsal line, humeri, lateral margins and the upper half of 
the pleura, black var. pectoralis Loew 

d. Dorsal and lateral lines (sometimes obsolete) and a spot 
above the yellow humeri, black var. obsoUta var. nov. 

Wings brownish, without the apical clouding St 

%. Anterior third of the thorax black, dorsal and lateral lines want- 
ing; abdomen, except the sides of the first segment, black 

coUaris Loew 

Anterior and lateral margins and a dorsal line on the thorax, 

black; abdomen except at the base red fumipennis Coq. 

Loxoeera cylindrica Say. 

L. cylindrica Say, Jour. Acad. Nat. Sci., Phila., HI 98, 18«d. 
Say's description is very clear: "Thorax with an undulated 
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band on the anterior margin, dorsal line and an obsolete line before 
the wing, black; wings a little dusky, particularly at tip." This 
represents practically the more characteristic or intermediate form 
merging into the darker pleuritica on the one hand and the lighter 
colored ohaoleta on the other. Say's "var. a" I am calling obsolete. 
It is the prevailing form of southern Pennsylvania and New Jersey 
and is the only form found by the writer in southern Virginia and 
North Carolina. The variety pleuritica is the prevailing form from 
New Jersey northward; it is often confused with pedoralis, a much 
rarer form, of which I have typical examples from only three locali- 
ties, and in each case a female, as is the type. In its dorsal thoracic 
markings it approaches obsoletCy as the anterior marginal band is 
interrupted in both cases. 

The following records show the northern and southern distribu- 
tion of the species and its varieties: 

L. cylindrica Say (typical). 

Glen House and Alstead, N. H.; Dummerston, Vt.; Aubumdale,. 
Fall River and North Adams, Mass.; Philadelphia, Pa.; Algonquin,. 
111. (Dr. Nason); Minnesota (Washburn); Kansas (Snow). Type, 
Pennsylvania. I have not seen the specimens from Minnesota 
and Kansas. 

var. pleuritica Loew. 

Machias, Me.; Mt. Washington, N. H.; Norwich, Vt.; Montreal^ 
Can.; Ithaca, N. Y.; Agricultural College, Mich.; Aubumdale and 
Woods Hole, Mass.; Delaware Water Gap, N. J.; Kansas (Snow)* 
Types, Connecticut, New York. 

var. pectoralis Loew. 

White Mountains, N. H.;Mt. Ascutney, Vt.; Aubumdale, Mass.; 
Edge Hill, Pa. TjT)e, Washington, D. C. Two specimens (cT 9) 
from Great Falls and Chain Bridge, Va. (N. Banks) have the 
black of the pleura interrupted below the wings. 

var. obsoleta var. nov. 

Burlington, Vt.; Plymouth, Mass.; Branford, Conn.; Delaware 
Water Gap, and Clementon, N. J.; Philadelphia and Natrona, Pa.; 
Potomac Creek and Suffolk, Va., and Hertford County, N. C. 
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Loxocera collaris Loew. 

This is usuaUy smaller than L. fumipennis Coq., and readily dis« 
tinguished by characters given in the above table. Specimens 
from Washington and Oregon I cannot separate from those of the 
eastern states, thus giving it a wider distribution than any of the 
other species. Aside from the typical locality, District of Colum- 
bia, there are specimens in the collection of the Boston Society of 
Natural History from Liberty, Me. (J. A. Cushman); Medford, 
Mass. (G. W. Barber); Salem, Mass. (A. P. Morse). Also from 
Great Falls, Va., May 19 (N. Banks), in the Museum of Compara- 
tive Zo5logy. 

Loxocera fumipennis Coq. 

Except for the uniform dark brown wings, the species resembles 
X. cylindriea. It is more clearly related to the European L. dan- 
gaJta than any of the other American species. Distribution, 
Kansas, Texas and Colorado. 

Loxocera quadrilinea Walker. 
The identification of this species from the description is hopeless. 

Pseudopsila new genus.. 

This represents a group intermediate between the true Loxocera 
and Psila.* The former has the third joint of the antenna at least 
five times as long as the second and exceeding the length of the 
arista. The typical species of the genus Psila (P. fimentaria L.) 
has an ovate rounded third antennal joint scarcely longer than the 
second. In Pseudopsila the third joint is subcylindrical and about 
three times as long as the second, the latter being relatively shorter 
than in the typical Loxocera. Arista almost double the length of 
the third joint. One pre-dorso-central, immediately in front of the 
suture (these are easily broken and are present on but few of 
the museum specimens), one post-dorso central just in front of the 
scutellum, two supra alar and a small presutural bristle. Type, 
Loxocera fallax Loew. 

Table of Species, 

1. Thorax entirely black fallax Loew 

Thorax yellow marked with black 2 
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2. Dorsum without lateral margins of black S 

Dorsum with lateral margins of black 4 

3. Humeri and upper half of the pleura black angustata Cress. 

Anterior margin, pleura, metanotum and a narrow dorsal line 

black perpolita sp. nov. 

4. With broad lateral margins only, upper half of the pleura 

black bwitatta Loew 

With a broad anterior and lateral margins, upper half of the 
pleura black coUaris Loew 

Pseudopsiia fallax (Loew). 

Loxocera fallax Loew, Cent., IC, 89, 1869. 

In a note Loew refers to this species as being intermediate be- 
tween Loxocera and Psila. It is readily distinguished by having 
both the thorax and abdomen shiny black. It has the following 
distribution: Mt. Washington, 4,000 feet. Glen House and Inter- 
vale, N. H.; Aubumdale, Cohasset and Fall River, Mass.; Kaater- 
skill and Axton, N. Y. Type locality, Canada. 

Pseudopsiia perpolita sp. nov. 

Head yellow, upper half of the occiput and vertical triangle 
black; third joint of the antennae black about three times as long 
as the second; arista white. Thorax including the scutellum yel- 
low, with short yellow hairs, anterior margin, a stripe occupying 
the greater portion of the pleura and the metanotum, shiny black. 
A very narrow blackish dorsal line is also present, which is usually 
obsolete behind the suture. One pre-dorso-central just in front 
of the suture, and one post-dorso-central in front of the scutellum, 
the alar bristles are wanting. Abdomen shiny black, with short 
yellow hairs, ovipositor yellow. Halteres white. Wings hyaline, 
veins light yellow, wings noticeably large for the size of the fly, 
anterior cross vein slightly nearer the base of the discal cell than in 
P. fallaXf i. e.y less than one-third the length of the cell. Legs 
light yellow, tips of the tarsi brown. Length 4 nmj. 

Seven specimens, six females. Center Harbor, N. H., September 
10, 1914 (C. W. Johnson), and one male. Liberty, Me., September 
9, 1915 (Dr. J. A. Cushman). Holotype and three paratypes in the 
collection of the Boston Society of Natural History, two paratypes 
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in the Museum of Comparative Zo5logy and one in the author's 
collection. 

This species resembles Psila lateralis Loew in general appearance, 
but the longer antennse readily separate it from that species, while 
from P. coUaria Loew, it is at once distinguished by the highly 
polished black markings and the absence of black on the sides of 
the dorsum. 

Pseudopsila angustata (Cresson). 

PsUa angtutata Cresson, Proc. Acad. Nat. Sci., Phila., 1919, p. 193. 
An interesting species resembling in color PsUa lateralis Loew, 
but much larger. The pre-dorsal-centrals are not present in the 
two specimens before me, neither are they present in the two follow- 
ing species. In addition to the type locality, Ithaca, N. Y., it has 
been taken by Mr. A. P. Morse at Woodstock, Vt. 

Pseudopsila bivitatta (Loew). 

PsUa bUnUaia Loew, Cent., VIII, 67, 1869. 

The form of the antennae places this also in this group. It is 
common and quite widely distributed from Quebec (Osten Sacken) 
and Maine to Philadelphia, Pa., and probably much farther South. 
Type from Connecticut. 

Pseud<9sila coUaris (Loew). 

PsUa coUaris Loew, Cent., VIII, 68, 1869. 

This may prove to be only a variety of the preceding. Distribu- 
tion, White Mountains, N. H. to Virginia. Type also from 
Connecticut. 



PROCEEDINGS OF THE CAMBRIDGE 
ENTOMOLOGICAL CLUB. 

The annual meeting of the Cambridge Entomological Club was 
held January 13 at the Bussey Institution, Forest Hills, Boston, 
and the following officers were elected for 1920: 

President, C. A. Frost, Framin^am. 

Vice-PresiderUy W. L. W. Field, Milton. 

Secretary, J. H. Emerton, Boston. 

Treasurer, F. H. Walker, Salem. 
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Executive Committee^ S. W. Denton, Wellesley; L, W. Swett, 

Lexington; P. G. Bolster, Boston. 
Editor of Psyche, C. T. Bnies, Boston. 
Mr. S. W. Denton presided and thirty-two members and guests 
were present. 

Prof. Robert Matheson, of Cornell University College of Agri- 
culture, spoke on the three species of plant lice of apple trees. Aphis 
pomif Aphis sorbi and Aphis avenoe, their habits, and methods of 
controlling them. 

Mr. S. W. Denton gave an interesting account of his experiences 
in buying and selling butterflies in America and England. 

Mr. A. F. Burgess, secretary of the Association of Economic 
Entomologists, spoke of the meetings of that society and of the 
Entomological Society of America at St. Louis. 



ENTOMOLOGICAL NOTES FROM THE MUSEUM OF 
COMPARATIVE ZOOLOGY, 

Severa,! families of Neuroptera have recently been rearranged in 
new drawers. The largest of these, the Myrmeleonidae, occupies 
54 drawers and includes ^,395 specimens representing 809 named 
species, among which are 125 types. 

Several lots of small neuropteroid insects have been obtained 
from Mr. Parish, collected on his Amazon trip. 

In mounting a collection of insects from Anticosti Island a speci- 
men of Omithomyia was found to which were attached two speci- 
mens of Mallophaga, one on each side near the tip of the abdomen 
of the fly. This is doubtless one method of distribution of the 
parasites. 

Mr. Dawson of the University of Nebraska spent the Christmas 
hoUdays at the museum studying Serica; Mr. Strickland of the 
Canadian Entomological Branch at Ottawa spent several weeks 
studying the collections of Acarina and Psocidse, and Mr. Leonard 
of the Cornell University Agricultural College was at the museum 
in January to study the types of Leptidse. 
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EXCHANGE COLUMN. 

Notices not to exceed four lines in length concerning exchanges desired of sped- 
meos or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 



Cynipids, — galls or the bred makers, — oi the woild desired for exchange or pur- 
diase. ynm determine North American material. Address: Alfred C. Kinsey, 
Bussey Institution, Forest Hills, Biass. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the worid; also Cremastochilintt of the world. Will give cash or 
Coleoptera, Hymenoptera and Diptera from the United States. — Wm. M. Mann, 
U. S. National Museum, Washington, D. C. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apantesis 
from any locality. Also to purchase rare Catocal«. — Samuel £. Cassino, Salem, 



Wanted for cash: Lowest representatives of all families of insects, preserved in 
fluid. — G. C. Crampton, Amherst, Mass. 

Wanted: Syrphidn (Flower-flies) from all parts of the worid. Exchanges 
solicited. Will determine on the usual conditions. — C. L. Metcalf, Ohio State 
University, Columbus, Otkio, 

Largest Expanse — one each cf* and 9 Lepidoptera wanted for transfer purposes. 
Those not good enough for collections will do. Will buy, or exchange for local 
Lepidoptera, etc. — C. V. Blackburn, 12 Pine St., Stoneham, Mass. 

Butterflies of Japan and Formosa, will be exchanged by S. Satake, 48 Aoyama- 
minamimachi 5-chome, Tokyo, Japan. 

For Sale: Psyche, complete set, $40. Volumes 3 to 20, newly bound in 11 
volumes, red half calf, with black doth sides; also Ann. £nt. Soc. Amer., com- 
plete, $12. Vdumes 1 to 6, newly bound in black half calf, ck>th sides. — A. C 
Hansen, 945 Margate Ter., Chicago. 

For sale, or exchange for entomological items not in my library — ^American 
Entomologist, complete; Dyar, List of N. A. Lepidoptera; Redi, Experimenta, 
circa Generationem Insectonim, 1686; many others. — ^J. E. Hallinen, Cooperton, 
Okk. 
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HANDBOOK OF MEDICAL ENTOMOLOGY 

WILLIAM A. RILEY, Ph.D,. Profe^nr of tnsctt Morphology and ParasiLology, Comdl 
UniverBity, and O. A, JOIiANNSE?*. Ph*D,. Profciior of Sioloty. 
Corndl University. 
A ci>nciA« account of poUonouftt parailtif uid dl*e 
■ltl«. including cleMrriptlann and ilJu^diiriont of the princlpat ip^lQ 
their determl nation, and Tii«th<M:ls ijf co&tml. 
tro. 34S pa£«ii. Price, li.fM) net. 



t'Ctirrylng Intcctft and their 
e principal ■p«cl«s, with ktyt. for 
Bound In Lmn&ry Buckram , medium 



A MANUAL FOR THE STUDY OF INSECTS 

JOHN HEXkY COMSTOCK. Professor of Entomology. Em^^ritua, Cornell Univeraity. 
J lhii handbook Is df^^lfined to mc^et the n^cds of leachen In th« puhlic schools und of 
•tllrtpiita In hi^h »chooK and collegpji. The l>onk 1» so wrlitpn that any tntelllA^nt 
liclitr can find out for hlma«lf the more Important facta of insect life. Includi» 
table* for IdentLTying any ftfmlty of 1 meets of r4orth America. Th* tcfldlnfl schfw] and 
college teit, 7D0 paftei. HOO Aaurea. Price, fS,7S net. 



OPTIC PROJECTION 



Comdl 



SIMON HENRY CAGE, Professof of Hi9tfll»>gv aTul Knibry^oloRy, Emerittii, 
Urilverslty. and HENRY PHELPS GAGE. Ph D., Comdl University. 

Thia ii a rer? comprehenftlve work deatinfl fundamentally and practically with the 
Maftlc Lantern* the Projection Microscope, the Reflectintt Lantern and the Moving 
Picture Machine. 734 paftea. Over 400 naure». Poatfiald. S3.D0. 



THE MICROSCOPE 



(Uth R«¥l«d Edition Ready) 

SIMON HENRY GAGE, Professor of HIstoloKv and Erabryolo«y, Emeritui* 

Corndl University, 

An authoritative up^to-date ituide for every one who useft the microscope and lor 

•Ycry beftlnner who wishes to use the microscope intelligently and eflectlvely. Should 

b* In every school and cotleAe luboratory. 472 psigea. 265 ftfliires. Postpaid, |J»M^, 



THE LIFE OF INLAND WATERS 

JAMES G. NEEDHAM. Ph.D.- Profowor of Llmnolosy and Gen mil Biology in Corodl 
Unlvetalty, and JOHN T. LLOYD. A.B.. Aj»istant in Limnology In 
Cornell L^niversity. 
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A COMPARISON OF THE EXTERNAL ANATOMY OF 

THE LOWER LEPmOPTERA AND TRICHOPTERA 

FROM THE STANPPOINT OF PHYLOGENY. 

By G. C. Crampton, Ph.D., 
Massachusetts Agricultural College, Amherst, Mass. 

Dr. August Busck and Dr. Bethime-Baker have very generously 
furnished the material upon which the following observations on 
the Lepidoptera were based, and Mr. Nathan Banks has kindly 
identified the adult Trichopteron described in the following dis- 
cussion. To these gentlemen I would express my very sincere 
gratitude and appreciation for their generous assistance which 
has made this study possible. 

One hundred years ago, that keen observer Leach, 1817 (Zo5l. 
Misc., Vol. 3) linked together the orders Trichoptera and Lepi- 
doptera in a group to which Haeckel, 1896, applied the term 
"Sorbentia"; and most entomologists since Leach's time have 
agreed in regarding the orders Lepidoptera and Trichoptera as 
extremely closely related. Speyer, 1839 (Oken's Isis, 1839, p. 94) 
was, so far as I am aware, the first to suggest that the lepidopterous 
** family Micropterygidse" forms a transitional group leading to 
the Trichoptera, and later in 1870 (Stett. Ent. Zeit., 1870, p. 202), 
he carried the comparison between the two groups still further. 
Subsequent investigations have served to confirm Speyer's views, 
and since the micrc^terygoids occupy such an important position 
from the standpoint of the phylogeny of the Lepidoptera, their 
affinities have been much discussed. 

Chapman, 1894 (Trans. Ent. Soc. London, p. 335) divides the 
micropterygoids into two families, the Micropterygidse and Erio- 
cephalidse. Meyrick, 1912 (Genera Insectorum, Fasc. 132) treats 
them as a single family, the Micropterygidse, and divides them into 
three subfamilies, the Mnesarchseinse, Eriocranianse and Microp- 
teryginse. In the following discussion, these insects (which belong 
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to three distinct families) will be treated as comprising a single 
superfamily, the Micropterygoidea, which constitutes the lepi- 
dopterous suborder Prolepidoptera. 

Packard, 1895 (Monogr. Bombycine Moths, Part 1, Noto- 
dontidse) makes Eriocephala caUheUa the "type" of a distinct 
suborder of Lepidoptera which he calls Lepidoptera laciniata, or 
Protolepidoptera, while he places Micropteryx in another suborder 
which he calls the Paleolepidoptera. Chapman, 1916 (Trans. 
Ent. Soc. London, 1916-1917, p. 310) raises Micropteryx to ordinal 
rank, proposing for it the name Zeugloptera, thus differing from 
practically all of his predecessors, who agree in regarding the 
micropterygoids as lepidopterous. 

On page 307 of Part II of his treatise on Insects (Cambridge 
Nat. Hist.), Sharp, 1909, in discussing the fact that Brauer*s 
distinction between the Lepidoptera and Trichoptera on the basis 
of the presence of mandibles in the pupse of Trichoptera no longer 
holds good, makes the statement that "unless it should be decided 
to transfer Micropteryx to Trichoptera, and then define Lepidoptera 
and Trichoptera as distinguished by the condition of the pupa, 
it would appear to be very difficult to retain the two groups as 
distinct." On page xvii of the Proceedings of the Ent. Soc. of 
London, Sharp, 1896 had likewise suggested that the microptery- 
goids "should be treated as a group of Trichoptera whose larvse 
are not aquatic in habits." Comstock, 1918, in his book on the 
"Wings of Insects," has followed these suggestions, treating the 
Micropterygina as a suborder of the Trichoptera, and referring to 
them as terrestrial Trichoptera. In reviewing Comstock's book, 
Tillyard, 1919 (Ent. News for May, 1919, p. 149) criticizes him 
for removing the micropterygoids from the Lepidoptera to the 
Trichoptera from the study of the wing-veins alone, and states 
that " even from the point of view of the wing-venation it is scarcely 
defensible, for a careful study of the freshly turned pupae of any 
of the older families of Lepidoptera will show that their wing- 
tracheation agrees closely with that of Micropteryx^ particularly 
in the different courses of Cu and I A in fore and hind wings. 
Moreover the pupal wing of Micropteryx has a complete tracheation ; 
the imaginal wings have broad well developed scales of a higher 
type than any found in the Trichoptera; the fore wing does not 
possess a separate M^; and the hind wing has a definite frenulum. 
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In all these points this family is definitely Lepidopterous. Neither 
the larval form nor the imaginal mouthparts are Trichopterous, so 
that there is really no justification for so radical a change, which 
must remain as a serious blemish in a fine work." 

In order to test the validity of Tillyard's criticism, it has seemed 
preferable to examine structiu'es other than the wing veins in com- 
paring the micropterygoids with the Tricoptera, and for this pur- 
pose, I have chosen the primitive little Trichopteron Phiiopotamus 
duAindus. These small caddice-flies are particularly interesting 
because the females have only rudimentary wings — ^a condition 
which, so far as I am aware, has been recorded but once before 
among North American Trichoptera. The bodies of both males 
and females are of a dusky black color, and the wings of the males 
are of a shghtly ashen hue. Both sexes are found on stones along 
the banks of swiftly running streams, particularly in the neighbor- 
hood of waterfalls, and those found about Amherst first appear the 
latter part of April. The females have rather long hind legs 
enabling them to flee rapidly over the surface of the water with 
quick leaping movements, when disturbed, while the males under 
these conditions dart to the surface of the water, and after making 
a short series of ''leaping" flights, come to rest o^ the bank a short 
distance from the place whence they were dislodged. At the 
beginning of the season, neither males nor females are readily 
disturbed, and may be easily captiu^ by a quick grasp with a 
pair of forceps. The small white larvse which appear to be those of 
Phiiopotamus crawl over stones in swift-running brooks, and pupate 
in their cases made of sand, usually attached to the upper surface 
of stones. The pup«, if I remember aright, are protected by a 
parchment-like case lining the outer one made of sand. I am 
hoping to find out more of the life history of these insects later, 
since the habits and oecology of insects should be studied in addi- 
tion to their structiu'es, in attempting to determine their afl^ities; 
but for the purpose of the present paper, it will be sufficient to 
compare the chief featiu^s of their anatomical details with those 
of the micropterygids. 

The head capsule of Phiiapotamus (Plate II, Fig. 2) is surprisingly 
like that of the micropterygid Mnemonica (Fig. 4) in outline, and 
these two types of head approach the nearest to that of the neurop- 
terous ithoniid Oliarces plara^ Banks (an insect which should be 
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placed in the family Ithoniidse, judging from the nature of its 
thoracic sclerites, head capsule, and other features, although this 
has not yet been done in any grouping of the Neuroptera which I 
have seen thus far). In fact, it is very probable that the ithoniids 
are quite like the forms which gave rise to the lines of descent of 
the Lepidoptera and Trichoptera, though Tillyard and Handlirsch 
seem to think that the Mecoptera (or their fossil relatives) repre- 
sent the ancestors of these two groups. The galeae of the maxillse 
(see structures labeled "mx" in Fig. 4, of the micropterygid) are 
not developed in the Trichopteron shown in Fig. 2, but Ulmer, 
1905 (Zo5l. Anz. 28, p. 56) and Cimmiings, 1913 (Ann. Nat. Hist. 
XI, p. 308) describe the maxillae of the Trichopteron Dipseudopsis 
having the parts well developed, and with the galeae^ as long as 
those of Mnemonica ("mx" of Fig. 4). The pupa of Mnemonica 
(Fig. 9) has huge crossing mandibles suggestive of the type found 
in Trichoptera (Fig. 7), but I have not foimd any Trichoptera in 
which the mandibles are enlarged at the tips as in Mnemonicay nor 
have any of the trichopterous pupae which I have examined, a 
frontal process like that labeled "e" in Fig. 9 of the pupa of 
Mnemonica. 

The lateral region of the thorax of Mnemonica (Fig. 1) is aston- 
ishingly like that of the Trichopteron (shown in Fig. 3), the out- 
lines of the upper and lower divisions of the mesothoracic epister- 
num ("aesi" and "kes2") being very similar in both instances. 
It may be remarked in passing, that the region labeled ""aes" is 
not the entire episternum, nor is the region labeled "kes" the 
trochantin (which is labeled "tn" in both figures) as is usually 
stated to be the case, and the hinder portions of the coxae labeled 
"me" are not detached portions of the epimeron "em," which 
have become adherent to the coxae — but these features have been 
thoroughly discussed in an article dealing with the basal segments 
of the leg in insects (Zo5l. Jahrb. Abt. Anat., 39, p. 1) and need 
not be gone into further here. 

As is true of all Lepidoptera which I have examined, the meso- 
thoracic merocoxa "mej" (Fig. 1) or posterior division of the coxa 
extends along the entire posterior border of the anterior coxal 
division "VC2" in Mnemonica (Fig. 1), and there is no ^' basicoxite^* 

> The proboeois of PleetrUotrsus is not "coiled," as was formerly stated to be the case, but is 
merely folded. 
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Uke that labeled "cm" in the Trichopteron (Fig. 3). On the 
other hand, the merocoza ''me^" of Fig. 3 extends only part way 
down the remainder of the coxa in all of the Trichoptera which I 
have examined, and in all of them there occurs a mesothoracic 
basiooxiU "cm" (Fig. 3) which is absent in all of the Lepidoplera I 
have seen. Since these features seem to be constant in the groups 
under discussion, they are probably diagnostic for the orders in 
question, and by applying this test to (he micropterygids, they are 
seen to be clearly Lepidoptera and not Trichoptera! I would 
e^)ecially emphasize the importance of this apparently conclusive 
test, since it is the only feature (of which I have any knowledge) 
which holds good in all cases examined^ and on this account it should 
be of great diagnostic value in attempting to determine whether 
an insect is lepidopterous or trichopterous. 

The tergal region of the thorax is very similar in the lower 
Lepidoptera and Trichoptera (Figs. 5 and 8), but the mesothoracic 
scutelliun of Mnemonica (Fig. 8, "sV), as is the case in most of 
the other Lepidoptera, tends to become somewhat "transversely 
oval" in outline, while that of the greater part of the Trichoptera 
(Fig. 5, "sli") is more triangular in outline. This feature may also 
prove to be of diagnostic value; but I doubt that it will be found 
to hold in all cases, although I have been unable to find any excep- 
ti<Hi8 thus far. In most Lepidoptera examined* there occurs a 
t^^ula-bearing rod labeled "t" in Fig. 8 of Mnemonica; but I do 
not find exactly this type of structiu^ in most of my caddice-fly 
material. Both of these primitive representatives of the orders 
Trichoptera and Lepidoptera have a wing-coupling apparatus of 
the jugo-frenate type (i. e. both jugum "j" and frenulum "fr" are 
present in the insects shown in Figs. 5 and 8) so that Tillyard's 
distinction between the two orders on this score, will not hold. 
Since I have not made a study of the wing veins, I shall not attempt 
to discuss this phase of the matter; but so far as the nature of the 
jugum-bearing region "jf " and the alar ossicles "np," "ba," "a," 
etc., are concerned, the basal portions of the wings, like the tergal 
sclerites, are strikingly similar in the two insects under discussion. 

Li all of the Trichopterous larvse which I have examined, homo- 
logues of the styli or gonopods (" s " of Fig. 6) are to be found in the 
posterior region of the abdomen; but I have been imable to find 
these structures in any lepidopterous larvae, and since the larvae of 
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the micropterygids seem to lack these structures, this feature may 
also be of value in distinguishing between the orders Lepidoptera 
and Triehoptera. The styli labeled *'s'* in the larva shown in 
Fig. 6 are apparently represented by the so-called gonopods, or 
gonostyli "s" of the adult male Trichopteron shown in Pig. 15 
(Plate ni). Even when the gonopods "h" are well developed in 
male Lepidoptera (Pig. 13), they apparently retain only one dis- 
tinct segment '*h," while in those Triehoptera in which the gono- 
pods are exceptionally well developed, the gonostyle portion 
labeled "s" in Pig. 15, usually consists of two distinct segments. 
Purthermore, the dorsal lobes ''sg" are of a differ^it type in the 
two groups of insects, and these features may be of some value in 
further distinguishing between the Lepidoptera and Triehoptera. 

McLachlan, 1874-1880 (Monographic Bevision of the Triehop- 
tera) on page 206 states that **En(ncyla is the only authenticated 
example of terrestrial habits in the larvae of recent Triehoptera. 
. . . The genus is scarcely less remarkable by its practically 
apterous female. . . . The pupae . . . have very distinct 
spiracles. . . . The larva Uves under moss, etc., at the foot of 
trees, chiefly in woods, and often at great distances from water.*' 
Since some of the larvae of the micropterygoids feed on mosses 
(M usci) and occur in somewhat similar locations, these facts lend 
additional weight to the view that Triehoptera and Lepidoptera 
are very closely related. 

In discussing the protocerebnim of Micropteryx^ Buxton, 1917 
(Trans. Ent. Soc. London, 1917-1918, p. 185) states that "In 
Micropteryx paired ocelli are present, but the median ocellus is 
not developed here, or in any other Lepidopteron or Trichopteron." 
This is very probably true of the Lepidoptera as a whole, but I find 
a median ocellus in many Triehoptera (see Pig. 11 of article on 
head region of insects in Annals Ent. Soc. America, 1917, p. 3S9» 
and Pig. 2 of the present paper). If no median ocellus occurs in 
any Lepidopteron, and does occur in some Triehoptera, this may 
be regarded another featiue of some value in distinguishing between 
the orders. 

Mr. Banks has called my attention to the fact that ''scales'* 
occur on the wings of certain Triehoptera, and their presence is 
therefore not diagnostic for the order Lepidoptera. Thus 
McLachlan (1. c. p. 274) in describing the trichopterous genus 
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Lepidostoma speaks of the wings of the male as ''clothed with 
scattered black 'scales' regularly placed . . . ," and some- 
what similar "scales" occur in certain Leptocerids as well as in 
the Sericostomatid mentioned above. It must be admitted how- 
ever, that the "scales" of Trichoptera are not exactly like those of 
Lepidoptera (see Kellogg, 1895, American Naturalist), though 
their function in certain cases (e. g, androconia-Uke structures of 
Mygtacides wing, described by Kellogg, 1895) may be very Uke 
that of the scales of Lepidoptera.^ Cummings, 1914 (Proc. Zo5l. 
Soc. London, 1914, p. 461) states that "The occurrence of typical 
unicellular scent glands at the bases of hairs in Trichoptera as well 
as Lepidoptera is interesting, and in view of the close relationship 
between these two orders not wholly unexpected. ... Li 
Sericostoma they (scales) occur on the maxillary palpi, a position 
in which, I beUeve, they are undescribed in Lepidoptera." The 
absence of scales from the maxillary palpi in all Lepidoptera and 
their presence in some Trichoptera, may prove to be another 
distinguishing feature in defining the two orders. . 

From the foregoing discussion it is quite evident that the simi* 
laxity in the head capsule, the general character of the mouthparts 
(both adult and pupal), the nature of the thoracic sclerites, the 
wing venation and presence of a coupling apparatus of the primi- 
tive jugo-frenate type, the general character of the terminal ab- 
dominal structures, and the occurrence of moss-inhabiting larvae, 
are features indicating an extremely close relationship between 
the lowest Lepidoptera and ^Trichoptera, so that Comstock's 
removing the micropterygoids from the Lepidoptera to the Tri- 
choptera has considerable justification. On the other hand, the 
subdivision of the mesothoracic coxa for its entire length, into 
eucoxa "vc" and merocoxa "me" (Fig. 1) in all Lepidoptera 
studied, and the merely particd subdivision of the mesothoracic 
coxse of all Trichoptera examined (Fig. 3 "vc" and "me"), to- 
gether with the presence of a basicoxite "cm" (Fig. 3) marked oflF 
by a downward-sweeping Une of demarcation in the mesothoracic 
coxa of all Trichoptera studied, and the absence of this type of 
structure in all Lepidoptera examined furnish us with an i^par- 

iBuaek, 1914 (Proe. Ent. Soc. Washincton. 16, p. 60), oalls attontion to the fact first obaerrod 
by Spuler, that if the soalee are removed from the wine of a mioropterygid, ita surface is seen 
to be corered with minute curved spines (like those of Trichoptera) occurring "between the 
scales and much more numerous than these." 
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ently decbive test for determining whether an insect is lepidopter- 
ous or trichopterous, and when this test is applied to the microp- 
terygoids, th^ are seen to be clearly lepidopterous, not trichop- 
terous! The "transversely ovate" outline of the mesothoracic 
scutellum (Fig*. 8, "sU") in most Lepidoptera as opposed to the 
triangular scutelliun of most Trichoptera (Fig. 5, "sU"), the 
absence of a median ocellus in all known Lepidoptera and its 
presence in some Trichoptera, the presence of "scales'* on the 
maxillary palpi of some Trichoptera and their absence in all known 
cases in Lepidoptera, and the presence of structures homologous 
with the posterior abdominal styli in all trichopterous larvae ex- 
amined, coupled with the absence of such structures in lepidop- 
terous larvae are features of value serving to support the above 
mentioned test, when applied to the micropterygoids, and the 
evidence furnished by these features (which seem to have a very 
general application throughout the two orders) should be conclu- 
sive. I would therefore maintain that the micropterygoids are 
lepidopterous, not trichopterous, although I too would emphasize 
the remarkably close relationship between the lower Lepidoptera 
and Trichoptera (See Trans. Ent. Soc. London, 1919, p. 98). 

In the appended diagram (text figure 1) the lines of descent of 
the Lepidoptera and Trichoptera are represented as though diverg- 
ing from a conmion Lepidoptero-Trichopteron stem composed of 
forms combining in themselves the primitive ancestral features of 
the two orders. Just after these two lines of descent b^in to 
diverge as they emerge as distinct orders (the common stem, 
however, was probably trichopterous) the line of development of 
the micropterygoids appeared, carrying over from the common 
ancestry many primitive features occurring in the Trichoptera, 
yet exhibiting certain peculiarly lepidopterous characters. The 
line of development of such Trichoptera as Philopotamus likewise 
arose very near the point of origin of the micropterygoid line of 
development, as shown in the diagram, but since Philopotamus' 
line of development is on the side of the Trichoptera, it did not 
acquire any peculiarly lepidopterous features, though it has 
developed certain features in common with all other Trichoptera, 
as would naturally be expected. This simple and self-evident 
explanation will serve to show how the micropterygoids may be 
truly Lepidoptera, and the Philopotamus'like forms may be truly 



Digitized by 



Google 



1990] Crampton — Ixnoer Lejndaplera and Tridu>pUra SI 

Tricboptera, despite the fact that both micropteiygoids and lower 
Trichoptera ^diibit a remarkable degree of similarity; and it is 
therefore quite evident thitt it is not neoessary to remove the 
micropteiygoids from the Lepidoptera to the Trichoptera, nor 
is it necessary to regard them as representing a distinct order. 

It has seemed unnecessary to append a *' bibliography" at this 
point, since the more important reference works dealing with the 
anatomy on the insects in question have been given in the text of 
this article. If the reader is interested in the further study of the 
anatomy ot the micropteiygoids, the following works, in addition 
to those previously cited, may be of interest. Walter, 1885 (Jen. 
Zeit. f. Wiss., 8, p. 755), on the mouthparts; Tillyard, 1918, Proc. 
linn. Soc. N. S. Wales, xliii, pp. 99S, and 61^, for wing structures; 
and the excellent genial description of the anatomy of all stages 
of Mnemonicay by Busck and B5ving, 1914 (Proc. Ent. Soc. 
Washington, 16, p. 151). 

The following list of abbreviations applies to the figures of Plate 
IV (illustrating the following article on genitalia of higher insects) 
as well as to the plates of the present paper, and will therefore 
serve equally well for both articles. Since homologous structures 
bear the same label throughout the series of figures, it will be 
unnecessary to give a more detailed description of the various 
anatomical features of the insects under discussion. 

MICROPTERYGIDS PHILOPOTAMUS 

LEPIDOPTERA \ / TRICHOPTERA 

. yMi///^ 

MECOPTERA \Wy JffiUROPTERA 



Fig. 1. Liiiei of descent of Lepidoptera and Trichoptera. 
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Abbreviations (Plates II, III, IV). 

a posterior notal wing process (adanak). 

aes upper division of epistemum (anepistemum). 

b thread of penis (penisfilum). 

ba wing ossicle at base of anal veins (basanale). 

c clypeus. 

ca cerci. 

cm coximarginal sclerite (basicoxite). 

ex coxa. 

d tergal plate and setse of ninth segment. 

e frontal process (frontonasus). 

em epimeron. 

ep epiproct (imcus, tegumen, or pygidium), also proctiger or 

structure bearing anus. 

eps epipodal setse. 

es epicranial suture. 

f frons. 

fp frontal (tentorial) pits. 

fr frenulum. 

g "stipes" of gonopods (gonostipes). 

gp genal process. 

h harpago or clasp; last segment of gonopod, also called 

"harpes" and cochlearium. 

ha hypandrium, or plate under genital apparatus of male. 

ip interpleurite. 

j jugum, or "davus." 

jf jugum-bearing r^on (jugifer). 

kes lower division of epistemum (katepistemum). 

1 labrum. 

Ic lateral cervical plates. 

Ip labial palpus. 

Is laterostemite. 

m median wing ossicle (mediate). 

md mandible. 

me posterior division of coxa (merocoxa, or meron). 

mp maxillary palpus. 

niT maxilla. 

np notal wing ossicle (notopterale). 
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o oodli. 

p styliger or ""coxite" bearing styli (also called cardo, or 

gonocardo). 

pa parietal r^on of head» prealar bridge of thorax. 

pc postcranial region of head. 

pf parafrons. 

pfi paranotal fringe (parafimbrium). 

pi propleuron. 

pn pronotum. 

pp gonopleurite. 

pr plates on either side of anus (paraprocts or pan4[)odial 

plates). 

ps podalsetse. 

psl postscutellum. 

pt. . patagium, or patagial areas. 

pv penisvalvse, penis, sedeagus or phallus. 

s styliy or gonopods (gonostyles). 

sa plate under wing (subalare). 

sal anterior tergal wing process (suralare). 

8C scape of antenna. 

set scutum. 

sg process above gonopod (surgonopod) probably homolo- 
gous with dorsal lobes rather than cerci. 

si scutdlum. 

t .tegula-bearing rod (t^ulifer). 

tf terminal filament (telofilum). 

tg tegula. 

tn trochantin. 

vc anterior division of coxa (eucoxa or veracoxa). 

Explanation of Plates II and HI. 

Fig. 1. Lateral view of thorax of Mnenumia auricyanea, Wals. 
(Biicropteiygoid) . 

Fig. 2. Frontal view of head of Philopctamtis distinctus (Trichop- 
teron). 

Fig. 3. Lateral view of thorax of Philopotamus. 

Fig. 4. Frontal view of head of Mnenumica auricyanea, Wals. 

Hg. 5. Dorsal view of thorax and wing bases of PhUapotamtu. 
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Fig. 6. Lateral view of terminal structures of larval Trichop* 
teron. 

Fig. 7. Frontal view of pupal head of Phihpotamus only man- 
dibles shown. 

Fig. 8. Dorsal view of thorax and wing bases of Mnemonica 
auricyaneay Wals. 

Fig. 9. Frontal view of pupal head of Mnemonica auricyaneay 
Wals. 



A COMPARISON OF THE GENITALIA OF MALE HY- 
MENOPTERA, MECOPTERA, NEUROPTERA, DIP- 
TERA,TRICHOPTERA, LEPIDOPTERA, HOMOPTERA, 
AND STREPSIPTERA, WITH THOSE OF LOWER 
INSECTS. 

By G. C. Cbampton, Ph.D., 
Massachusetts Agricultural College, Amherst, Mass. 

Since the samejri^s have been used to illustrate both the 
present paper, axtlMffie preceding one dealing, with a comparison 
of the lower L^idoptera with the Trichoptera, the same list of 
abbreviatioirti' will serve for both papers, and by referring to the 
explanation of the labeling, given on page 32, this will obviate 
the neces^ty of repeating in the present paper, the list of abbre- 
viations there given. For the Strepsipteron here described, I 
am indebted to Dr. C. T. Brues. Dr. Bethune-Baker has loaned 
me the lepidopterous material used; Dr. R. J. Tillyard has fur- 
nished the neuropterous material; and Mr. S. A. Rohwer has 
furnished the sawfly material used in the preparation of this 
paper. Mr. Nathan Banks has very kindly identified the Trichop- 
teron referred to, and Mr. A. N. Caudell has had the Homoptera 
identified for me. To all of these gentlemen, I would express my 
deep appreciation of their generosity and assbtance so freely given. 

The genitalia of male insects have been discussed in several 
recent articles; but the correct interpretation has not been given 
to the parts in all cases. Recently, however, I have been able to 
examine a far wider and more inclusive range of forms than was 
at first available for study, and the added evidence, together with 
that furnished in Dr. Walker's excellent accoimt of the parts of the 
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male of the interesting insect OrylkMaUa campodeiformisy has made 
it possible to revise the interpretation of the parts in the higher 
forms, in the light of the increased knowledge of the subject, 
gained from these sources. 

For the pmpose of the present paper, it is sufficient to begin 
the study of the modifications met with in the higher forms with a 
consideration of the condition exhibited by the primitive mayfly 
Bkuturus cupidus (Fig. 11). The stemite of the ninth abdominal 
s^^ent in this insect (labeled "ha" in Fig. 11, Plate IV) bears 
a pair of somewhat closely united, plate-like sclerites, called the 
styligers or "'coxites," one of which is seen in profile in Fig. 11, 
where it bears the label "p." Dr. Walker correctly compares these 
st]^gers or ^'coxites" with the basal segments of abdominal limbs 
(protopodites ?) retained in such lower insects as Hachilis, in 
which the styligers or "coxites" bear styli which are possibly 
homologous with the exopodites (or epipodites ?) of crustacean 
limbs. Similarly, in BUuturus, the styligers or "coxites" labeled 
"p" in Fig. 11, bear styli "s"; but in the latter insect, there are 
traces of two segments in the styli (and in some mayfiies there 
are three or more segments in the styli), while the styli of most 
apterygotan insects are composed of but one segment. The seg- 
mented styli of ephemerids ("s" of Fig. 11) are called gonopods, 
gonostyli, or arthrostyli. Following Morgan, 1913, Elaton (Mono- 
gn^h of the Ephemerida), Berlese, 1909, and others who have 
figured the parts of male ephemerids, I formerly interpreted the 
plates "p" of Fig. 11 as representing the stemite of the tenth 
segment; but they are apparently structures belonging to the 
ninth segment, as pointed out above. In this connection, it 
should be noted that the designation "tenth segment" refers to 
the tenth abdominal segment, not including the three thoracic 
segments in the count, as is usually done by lepidopterists. 
Furthermore, it should be borne in mind that the actual first 
abdomnial stemite has become atrophied in most insects, and the 
first apparent stemite really represents the stemite of the second 
abdominal segment, so that it b preferable to count the segments 
on the dorsal side, where most of them are preserved in the lower 
forms. 

Palmen, 1884 (page 42) in describing the development of the 
I deferentia of mayfiies, states that they extend to the posterior 
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margin of the ninth sternite where they are inserted in the hypo- 
dermis. On page 47» he states that the penes (here homologised 
with the penis valves "pv") arise as two protuberances of the 
hypodermis in the location of the insertion of the vasa deferentia 
(i. e. on the posterior margin of the ninth sternite) » so that the 
partially united appendages (labeled "pv" in Fig. 11) lying above 
and between the gonopods ''s/' and forming the phallus or p^iis 
of the male BUuturus may represent appendages of the ninth 
segment in addition to the gonopods ''s." If both penes and 
gonopods are structiu*es belonging to the ninth segment in such 
primitive forms as the mayflies, this fact is of considerable impor- 
tance in attempting to determine to what s^ment structures 
homologous with them in the higher forms may be assigned; 
and this also has some bearing on the view that the penis valves 
**pv" represent the endopodites of a pair of abdominal limbs 
whose exopodites are formed by the gonopods ''s," since in order 
to fulfil the latter conditions, both penis valves and gonopods 
would have to belong to the same segment — ^for it is clearly impos- 
sible for the exopodites of a pair of limbs to belong to one segment 
while the endopodites of the same limb belong to another segment. 
On the other hand, Wheeler, 1893 (p. 124) states that ''the nude 
ducts of BlaUa end at firat in terminal ampullae enclosed by the 
appendages of the tenth abdominal segment just as in Xiphtdium** 
but later ''the terminal ampullae he completely in the ninth seg- 
ment, having shifted their position headward" (p. 118). On 
page 182 he states that in Xiphidium and BkUta the male 
ampullae lie "at the hind end of the ninth abdominal segment. 
Just as the deferent ducts of ephemerids extend to the penes and 
open to the exterior, so the terminal ampullae originally extend 
into a pair of appendages, albeit on the tenth segment and not 
opening to the exterior. If the penes of the ephemerids are really 
modified ambulatory appendages they would be homologous wilii 
the styli of Orthoptera. The curious persistence of these append- 
ages in existing Orthoptera may be due to their having once 
functioned as penes, long after the other abdominal ambulatory^ 
appendages have disappeared." While I would not agree with 
Wheeler in his suggestion that the penes of the ephemerids (which 
are apparently homologous with those of the blattids) represent 
the styli of the Orthoptera (i. e. that "pv" of Fig. 11 represent 
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"s" of Fig. 12) » there is some reason to suppose that stylifonn 
iq[>pendages bome on the tenth abdominal segment of oertain 
Trichopteron larvae (see Plate III, fig. 6> '*s") may take part in 
the formation of portions of the genitalia of the adult male» 
although this matter is greatly in need of fiuiiier investigation. 

The tenth tergite labeled '*ep" in Fig. 11, overlaps the para- 
procts '"pr" which are situated on either side of the anal opening, 
and bear the cerci "ca." The pan^rocts "pr" are latero-ventral 
structures of the eleventh s^ment, and are usually interpreted as 
representing the divided stemite of this segment, although it is 
quite possible that they represent the protopodite of the uropod 
whose endopodite forms the cercus. The eleventh tergite of the 
ephemerid shown in Fig. 11 bears a terminal filament or telofilum 
"tf." The eleventh tergite is usually atrophied in the higher 
forms, while the paraprocts '*pr" usually unite with the tenth 
tergite ""ep" to form a structure through which the anus opens 
(t. e. the "proctiger" of higher insects). 

In the blattids (whose parts are of the type serving as the 
*' starting point" for the modifications developing in the various 
orthopteroid insects) the styli-bearing plates "p" of Fig. 12, are 
usually indistinguishably united with the ninth sternite '"ha," 
although in the roach shown in Fig. 12, traces of these plates are 
still retained. The styli, '"s," however, usually reiAain distinct 
even after the plates bearing them have become indistinguishable 
fused with the ninth stemite. The penis valves "pv" of Fig. 12, 
possibly represent the paired organ '"pv" of the ephemerid shown 
in Fig. 11, although the parts are asymmetrically developed in the 
roach. The tenth tergite *'ep" is distinct in most blattids, as is 
also true of the paraprocts ''pr " (Fig. 12) ; but the eleventh tergite 
is atrophied in these insects and their immediate relatives. 

A different path of specialization is apparently followed in the 
higher insects although the condition occurring in these forms is 
probably a modification of the basic plan exhibited by the Ephem- 
erida (Fig. 11). Thus in the Prohymenopteron (sawfly) shown in 
Fig. 17, the tergite of the ninth segment **9*" becomes very small, 
while the stemite of the ninth segment is very large, and projects 
beneath the genitalia of the male to form the so-called hypandrium 
**ha.** The tenth tergite "ep" is very small, and the paraprocts 
"pr" of Fig. 11, which bear the cerci "ca," have united with the 
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tenth tergite '* ep " in the sawfly shown in Fig.l7. In most sawflies» 
the ninth tergite. "9*" is greatly reduced, and the tenth tergite 
"ep" (Fig. 17) unites with it. In the siricid shown in Fig. 17, the 
basal sclerite "p" (interpreted as the tenth stemite by some 
entomologists) may possibly represent the plat^ labeled ''p"in 
Fig. 11 of the ephemerid — ^though it is also possible (but not as 
probable) that Uie s^ment ''g" of the genital claspers of the 
siricid shown in Fig. 17 represent the styligers "p" of the ephem- 
erid (Fig. 11). In either case, the styliger region "p'* of the 
sawfly (Fig. 17) would be distinct from the ninth stemite "ha" 
thus approximating the condition exhibited by Grylloblatta cam- 
podeiformis^ which Walker considers unique in having styligers 
distinct from the ninth steriiite. The two-segmented clasping 
forceps "s" composed of the segments labeled "g" and "h" in the 
sawfly shown in Fig. 17, may represent the claspers labeled "s'* 
(and also composed of two segments labeled "g" and "h" — ^which 
however may not be the exact homologues of the segments bearing 
these labels in Fig. 17) in Fig. 11 of the ephemerid.^ The penis 
valves "pv" composing the penis or phallus in the sawfly shown 
in Fig. 17, doubtless represent the penis valves "pv" of the 
ephemerid shown in Fig. 11. The sawfly group, or Prophymenop- 
tera, is thus seen to have retained the primitive condition of the 
parts as nearly as any of the higher forms have done, and a study 
of the parts in the sawflies is therefore of considerable importance. 
In the Mecopteron shown in Fig. 19, the tergite labeled "ep** 
doubtless represents the tergum of the ninth s^ment, while the 
tenth tergite has either united with it, or has become greatly 
reduced. The ninth stemite "ha" is well developed, and the 
gonopods are composed of two s^ments "g" and "h" which are 
possibly homologous with those bearing the same labels in Fig. 17. 
The sclerite labeled "p" in Fig. 17 apparently unites with the 
pleural region of the ninth s^ment in the Mecoptera (Fig. 19) ; and 
in the insect shown in Fig. 19, the penis valves, which are usually 
separate in the lower forms, have probably united to form the 
single membranous structure "pv." In the Mecopteron shown 
in Fig. 21, the plate "pp" represents the ventral and lateral 
portions of the ninth segment, while the ninth tergite becomes 
prolonged into two lobe-like processes labeled "sg," which are 

^ The pArftmerea of Dermaptera and Coleoptera are alao homologoua with these struotures. 
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extremely elongate in some Bittacus-Vke Mecoptera, and doubt- 
less serve as clasping organs in mating. The basal s^ment **g*' 
of the gonopods is very large in the Meeopteron shown in Fig. 
«1, while the terminal s^ment "h" b greatly reduced. The 
penis valves ''pv," however, are quite large, are partially united, 
and bear a coiled penisfilum ''b." The structure labeled "ep" 
probably represents the tenth tergite with which the paraprocts 
bearing the cerci "ca" have united. The structures labeled ^*ca** 
may not represent the cerci; but they occupy the position charac- 
teristic of these organs, and have been provisionally interpreted as 
the cerci in the present paper. 

In the Strepsipteron shown in Fig. 18, the structure labeled "ep** 
is a "proctiger," since the anus opens at its posterior end. It is 
probably formed largely by the tenth tergite, although a portion 
of the ninth tergite may also be involved in its composition. The 
structure labeled "g" may represent the hypandrium or plate 
bdow the genitaUa of the male (i, e. the ninth stemite) but I am 
inclined to think that the basal s^ment of the gonopods also 
enters into the composition of this structure, while the small hooks 
labded ''h" might possibly represent the terminal segments of 
the gonopods. The structure labeled *'pv" is the sedeagus or 
phallus, and in some Strepsiptera an intromittent organ is pro- 
truded from the sedeagus at the time of mating. 

The stemite of the ninth segment labeled "ha" in the Neurop- 
teron shown in Fig. 20 is well developed and is demarked from the 
pleural region of the segment "pp." The ninth tergite is par- 
tially produced on either side to form a pair of lobe-like structures 
"sg," comparable to the copulatory lobes "sg" of the Meeopteron 
diown in Fig. 21. The structure labeled "ep" in Fig. 20 probably 
represents the tenth tergite, or the fusion product of the tenth 
tergite and the paraprocts (or plates on either side of the anus). 
I formerly interpreted the structures labeled "s" in Fig. 20, as 
the penb valves (i. e. "pv" of other insects. Figs. 17, 21, etc.); 
but there are some groimds for considering the structures "s" 
of Fig. 20, as the remains of the gonopods labeled "s" (which are 
composed of the segments "g" and "h" in other insects), or a 
portion of it, in the other figures, and I have provisionally adopted 
the latter inteipretation in the present paper. 

In the psyllid shown in Fig. 14, the tergal sclerites labeled 6 
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and 7, probably represent the eighth tergite, and the structure 
labeled "ep" bears the anus at its tip (i. e. it is a "proctiger")* 
The proctiger **ep" probably represents the tenth tergite united 
with the ninth, although the embryology of these insects would 
have to be studied in order to definitely determine what s^ments 
enter into the composition of the structures in question. The 
structure labeled "g" b here interpreted as representing the 
united basaJ segments of the gonopods (labeled "'g" in other 
figures — as in Fig. 21 for example) though it may also include the 
ventral plate "ha" of other insects as well. The forceps "h" 
of Fig. 14 apparently represent the distal segments of the gonopods 
"h " of other figures. All that remains of the phallus or 8edeagus» 
is the slender bowed structure **pv," which bears a terminal 
articulated {^pendage or "telaedeagus" fitting into the groove on 
the lower (posterior) siurface of the proctiger "ep." In the 
fulgorid shown in Fig. 16, the structure bearing the label "8?" 
probably contains the ninth segment; but it appears to be the 
eighth. The dorsal structure labeled **ep" is apparently formed 
in great part by the ninth tergite which has probably united with 
the tenth tergite, and has grown downward and posteriorly below 
the anal opening. The structiu* "ep" is thus a "proctiger" 
rather than an "epiproct," though either term might be applied 
to it. The forceps "s" of Fig. 16 represent either the styli (gon- 
opods) of other figures (labeled "s") or they represent portions 
of these styli (gonopods); and the inner structures "pv" which 
they enclose, are probably homologous with the penis valves 
"pv" of other insects. It is quite possible that the structure 
"ep" of Fig. 16 may represent a union of the structures labeled 
"sg" and "ep" in Fig. 20; but I have been unable to determine 
this point. 

The tergal region "ep" of the Trichopteron shown in Fig. 15 
probably represents the ninth, or the united ninth and tenth 
tergites, while the lateral lobes "sg," are apparently homologous 
with the copulatory lobes "sg" of Figs. 20 and 21. The structure 
labeled "pv" in Fig. 15 is the sedeagus or phallus, and is pojssibly 
composed of the united penis valves of certain othejr forms. The 
gonopods "s" of Fig. 15 are two-segmented (t. e, are made up of 
segments "g" and "h") and are apparently homologous or 
homodynamous with the styli "s" (also composed of two segments 
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••g'* and "h") of the trichopterous larva shown in Fig. 6(Plate III). 
The basal plate "p" of Fig. 6 (Plate III) has been provisional^ 
homologized with the styli-bearing plate "p" of Fig. 11 (Plate IV) 
but this may prove to be incorrect. While it is quite probable 
that the gonopods "s** of the adult Trichopteron shown in Fig. 15 
(Plate rV) are homodynamous, or serially homologous, with the 
gonopods labeled "s'' in Fig. 6 (Plate III) of a larval Trichop* 
teron, in the sense that the legs of the mesothorax are serially 
homologous (homodynamous) with those of the metathorax, the 
two structures in question may not be absolutdy homologous, 
since the gonopods or styli labeled '*s" in the larval Trichopteron 
(Fig. 6, Plate III) are apparently borne on the tenth segment, as 
is also true of the styli in certain larval sawflies, while the gonopods 
of the adults may not belong to the tenth segment. The question 
naturally arises as to whether the styli borne on the tenth segment 
of the larval Trichopteron ("s" of Fig. 6, Plate HI) form the 
gonopods "s" of the adult (Fig. 15, Plate III) or whether th^ 
represent the penis valves which imite to form the phallus of the 
adult. The observations of Wheeler, 189S, who maintains that 
the penis valves are appendages of the tenth segment, would lend 
weight to the latter view; but it is much simpler to refer to both 
styli "s" of larvae (Fig. 6, Plate III) and gonopods "s" of 
adult insects (Fig. 15, Plate IV) as gonopods or gonostyles 
regardless of the segment to which they belong; and for the sake 
of convenience, this method has been adopted in the present 
discussion. 

The dorsal region "ep" of the Lepidopteron shown in Fig. 13, 
represents either a posterior prolongation of the ninth tergite, or 
the fusion product of the tenth tergite with the ninth. The 
lateral lobes ''sg" are probably homologous with the copulatory 
lobes "sg" of Fig. 21, or the lateral lobes "sg" of the Trichopteron 
shown in Fig. 15. The structure labeled ** pv " in the Lepidopteron 
(Fig. 13) is the phallus or sedeagus, and the filament "'b" possibly 
represents the coiled filament "b" of Fig. 21. The harpago "h** 
of the Lepidopteron is possibly the terminal segment of the gonopod, 
whose basal portion has united with the ninth abdominal segment; 
or the harpago "h" may represent the whole gonopod "s" of Fig. 
15, although the former explanation is the more probable one. 
The dorsal structure "ep" of the Lepidopteron (Fig. 13) is some- 
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times called the uncus or tegumen, and a ventral prolongation 
possibly homologous with the lower portion of the structure 
labeled "'ep*' in Fig. 16 is sometimes called the scaphium in 
Lepidoptera. 

In the Dipteron shown in Fig. 10, the dorsal plate '"ep" is 
probably the tergite of the ninth s^pnent alone; but I am not sure 
of this point. The elongate slender processes '^sg*' res^nble 
ceroi; but I am more inclined to regard them as lateral processes 
of the ninth tergite possibly homologous with the lateral lobes 
**sg" of Fig. 21, and I have therefore referred to them as the 
surgonopods in the following discussion. They are possibly 
homologous with the structures referred to as **gonopods" in 
such Neuroptera as Ittume (See Crampton, 1918a Fig. 14); but 
these structures in both cases are probably homologous with the 
parts termed surgonopods in the insects described in the present 
paper. I would likewise use this opportunity of calling attention 
to the fact that the lateral plates called paraprocts in the paper 
referred to above as dealing with the Neuroptera, etc. (Crampton, 
1918a) are not the true paraprocts "pr" of Figs. 11, 12, etc., 
but are homologous with the lateral plates of the ninth s^ment 
called gonopleurites in the present paper C'pp'* of Figs. 20, etc.). 
The basal segment of the gonopods labeled ''g" in Fig. 10 has 
probably united with the pleural r^on to form the apparent 
basal s^ment ''g,'* while the distal segment "'h'* is distinct and- 
well developed. The terminal portions of both gonopods "h" 
and surgonopods ''sg" bear short spine-like structures which 
are apparently of use in enabling the forceps-like structures to 
hold more securely. The stemite of the ninth abdominal segment 
**ha," forms a hypandrium or plate below the genitalia of the 
male, as in the Neuroptera and sawflies. 

The principal points brought out in the preceding discussion 
may be briefly siunmarized as follows. The epiproct, or plate 
above the anal opening ("ep" of Figs. 11, 17, etc.) is usually formed 
by the tenth tergite, or the tenth united with the ninth tergite 
(or a portion of it). In some cases the region above the anal 
opening may grow downward on either side, or unite with other 
r^ions to form a proctiger ("ep" of Fig. 16?) through which the 
alimentary tract opens. Lateral prolongations of the ninth 
tergite form the siu^nopods "sg," or dorsal structures frequently 
employed as upper daspers in mating. The pleural plates of the 
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ninth abdominal segment form the gonopleurites *'pp»" while the 
stemite of the ninth segment usually forms the hypandrium '"ha" 
or plate belown the genitalia of the male. When the cerci ''ca" 
are present, they are borne on a region representing the union 
of the paraprocts of the eleventh segment C^pr" of Fig. 12) fused 
with the tenth tergite, as in Fig. 17, and this in turn may unite 
with the ninth tergite. In the lower insects a pair of styli "'s" 
or gonopods is attached to the posterior margin of the hypandrium 
(ninth stemite), or plate below the genitalia of the male. In 
higher insects a pair of styli (gonostyli, or gonopods) forms the 
outer ventral pair of claspers "s" between which the penis valves 
**pv" or phallus are situated. The only structures which one can 
compare with these gonostyli or gonopods in larval insects, are 
borne on the tenth stemite (Fig. 6, "s") as in larvge of Trichoptera, 
certain sawflies, etc. 

From a study of the wing veins, and head region, I formerly 
maintained that the Homoptera (and Hemiptera) are somewhat 
more closely related to the insects grouped about the Psocidse 
than to those grouped about the Neuroptera. The thoracic 
sderites of the Homoptera, however, are very like those of the 
Neuroptera, and the genitalia of the male Fulgoriadse, Psyllidse, 
etc., here studied would bear out the view that the Homoptera 
are more closely allied to the Neuroptera and other Neuropteroid 
insects such as the Mecoptera, Lepidoptera, etc. The nature of 
the genitalia of the Strepsiptera would tend to confirm the conten- 
tion that these insects are quite closely related to the Homoptera, 
such as the Psyllidse, etc., although they show considerable resem- 
blance to the Mecoptera and other Neuropteroid insects. The 
genitalia of the Diptera are like those of the Mecoptera and 
Trichoptera, and the lower Trichoptera are very similar to the 
lower Lepidoptera, as one would expect from a study of other 
features than the genitalia. The g^talia of the sawflies are as 
much like those of the Mecoptera as any insects, although they 
exhibit some resemblances to the genitalia of the Diptera also. 
In the main, the study of the genitalia of the higher insects would 
serve to substantiate the evidences of relationships furnished by 
other anatomical structures, and it would therefore be in harmony 
with the views concerning the interrelationships of the insects 
related to the Neuroptera, recently published in the Transactions 
of the Entomological Society of London (Crampton, 1919a). 
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Abbreviations. 

For list of abbreviations employed in the labeling of the figures 
used to illustrate the present paper, see page 32. 

Explanation op Plate IV. 
Fig. 10. Lateral view of terminal abdominal structures of the 

tipulid Dipteron Bittacomorpha sp. 
Fig. 11. Lateral view of terminal structures of the ephemerid 

Blasturus cwpidAis. 
Fig. 12. Same of the Blattid Cryptocereus punclvJUdus, 
Fig. 13. Same of the Lepidopteron Eriocrania caUhella. 
Fig. 14. Same of the psyllid Homopteron PsyUa sp. 
Fig. 15. Same of the Trichopteron Philopotamus distinctui. 
Fig. 16. Same of the fulgorid Homopteron Ormenis pruinosa. 
Fig. 17. Same of the sawfly Sirex edwardsii. 
Fig, 18. Same of the Strepsipteron Xenos paUidus. 
Fig. 19. Same of the Mecopteron Boreus nivoriundus. 
Fig. 20. Same of the Neuropteron Nymphes myrmeleonides. 
Fig. 21. Same of the Mecopteron BiUacus pilicomis. 
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THE SUBFAMILIES OF FORMICID^, AND OTHER 
TAXONOMIC NOTES.i 

By WiliAm Morton Wheeler. 

A comparison of the seventh volume of Dalla Torre's ''Catalogus 
Hymenopterorum»" which summarizes what was known of the 
classification of the Formicidse down to 1890, with any very recent 
monograph of these insects, gives the impression that there has 
been no change in expert opinion concerning the limits of the 
family and its subfamilies during the past thirty years. Dalla 
Torre recognizes five subfamilies, the Dorylinse, Ponerin», Myrmi- 
cinse, Dolichoderin» and Camponotinse and the same groups are 
retained in Emery's contributions to the '* Genera Insectorum" 
(1910-'ld), so far as published, and in his recent sketch of the 
classification of the Myrmicinse (1914). Between the appearance 
of the ** Catalogus" and the works just mentioned, however, Emery, 
who has shown greater interest than other myrmecologists in the 
definition of taxonomic categories above the rank of the genus, 
proposed an additional subfamily, the Pseudomyrminse in 1899, 
and in 1895 transferred a group of genera, comprising the tribe 
Cerapachyini, from the Ponerime, where it had been placed by 
Forel in 1893, to the Dorylinse. After Forel and I had objected 
to this proceeding, Emery, in the "Genera Insectorum" (1913) 
returned the Cerapachyini to the Ponerinse, but gave them the 
rank of a section, the Prodorylinse. He had long since reimited 
the Pseudomyrmime with the Myrmicinse. In his most recent 
sketch of the classification of this subfamily (1914) he unites the 
tribes Metaponini and Pseudomyrmini as the first section, the 
Promyrminse, and places all the other tribes in a second section, 
the Eumyrmicinse. Thus in 1920 the five subfamilies have again 
acquired the limits which they had in 1890. 

During the past year a study of ant-larvse, representing more 
than a hundred genera and many subgenera of all five subfamilies, 
has convinced me that Emery was right in 1899, when he regarded 
the Pseudomyrmime as oonstituting an independent subfamily. I 
am also of the opinion that the Cerapachyini should be removed 

^ContributioDt from the Ento m ol o gical Laboratory of the Buaaoy InatitutioD, Hanraid 
Univenity. No. IW. 
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from the Ponerinse and raised to the rank of an independent sub- 
family, between the Dorylinse and Ponerine. A number of 
reasons may be adduced for making these changes. 

In 1899 Emery, after a comparative study of the larvse of several 
Formicid genera, ooncluded that "Those of Sima and Pievdomyrma^ 
besides their extremely hjrpocephalic development, exhibit a veiy 
special character in the presence of rudiments of antennse. I 
believe that this veiy noteworthy fact, together with the well- 
known peculiar characters of the head of the imagines, will justi^ 
the separation of these genera from the remainder of the Myrmi- 
dnie, to form the new subfamily of the Pseudomyrminse." My 
study of numerous species of this group, which now embraces four 
genera, Tetraponera Smith (»Sttwa Roger), Pachysima Emery and 
ViHcieola WWler of the Old and Pseudomyrma Lund of the New 
World, shows that Emery was far from realizing the full import of 
their larval characters. Not only have the larvce pecuUar long, 
straight, cylindrical, distinctly segmented bodies with blunt ante- 
rior and posterior ends, a large, usually subquadrate head, ventrally 
placed and with rudiments of antennse (which are also present in 
the larvae of many other ants, notably in the Ponerinse), but the 
thoracic and first abdominal segments are furnished with peculiar 
exudatory papilke (exudatoria), which form a cluster around the 
mouth. I have described and figured these organs in VUicicola 
and Pachysima (1918b) and have shown that they have the form 
of extraordinary appendages in the first larval stage (trophidium) 
of the two known species of the latter genus, and that the swollen 
ventral portion of the first abdominal segment, just behind the 
mouth, forms a pocket in which the workers place a pellet of food. 
The exudatoria, the pocket, which I call the trophothylax^ and the 
unusual method of feeding are characteristic of all four genera and 
no distinct traces of such conditions have been found in any other 
ant-larvae. 

More recent study has added two very interesting facts, which, 
in advance of a complete account to be published in collaboration 
with my oolleague. Prof. I. W. Bailey, may be briefly considered 
in this p!ace. The food pellet proves to be merely the snudl pellet 
C'coipuscule enPoul6," or ''corpuscule de nettoyage" of Janet) 
idiich the worker ant moulds in its own infrabuccal pocket 
and consists of the soUd food-particles from which the juices are 
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sucked, pltis the various particles collected by the ant by means of 
the strigils of the fore tibise from the surfaces of the antemfue and 
other parts of the body and carried into the infrabuccal pocket 
after being wiped off by the maxillae. Other ants eventually spit out 
the pellet which is commonly a moulded, subspherical conglomer- 
ate of diverse particles, such as small pieces of insects, fragments 
of plant tissue, fungus spores and hyphse, pollen grains, etc., and 
cast it away as refuse, but the worker nurses of thePseudomyrm- 
inse place it as pabulum in the trophothylax of the larva! 

Even this, however, is not the whole story. An examination of 
the mouth of the larva reveals a singular structure, evidently used 
for reducing the food pellet to such a finely divided state that it 
can, when acted on by the digestive juices of the mesenteron, yield . 
a certain amount of nutriment, which the worker ant could not 
extract from it while it was in the infrabuccal pocket. This 
larval structure, which may be called the trophorhinium, consists 
of two flat, opposable plates, the dorsal and ventral surfaces of the 
buccal cavity, each furnished with very fine, parallel, transverse- 
striae or welts, which, under a high magnification are seen to be 
made up of minute chitinous projections or spinules. The ventral 
usually has more numerous rows of spinules than the dorsal sur- 
face. The two surfaces are evidently rubbed on one another and 
thus triturate the substance of the food pellet, only small portions 
of which are ingested at a time from the trophothylax. In all 
Pseudomyrmine larvae and in many larvae of the other subfamilies, 
except the Dorylinae and Cerapachyinae, the trophorhinium is 
beautifully developed, although in many ants (Ponerinae) it may 
be used for comminuting parts of insects given directly to the 
larvae by the workers. A detailed description of the organ and of 
its extraordinary variations of structure in the various genera of 
Formicidae is reserved for future publication. 

In its development the trophorhinium bears a strange resem- 
blance to the stridulatory organs of the petiole and postpetiole of 
many adult Ponerinae and Myrmicinae. It may, in fact, function 
also as a stridulatory organ, when the food supply is exhausted^ 
and thus apprise the worker nurses of the larva's hunger. Many 
ant-larvae, notably those of the Ectatommiine Ponerinae and of 
most genera of Camponotinae (Formicinae), also have elaborate but 
coarser stridulatory surfaces on the mandibles, so that the larva 
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may be able to produce a variety of sounds and therefore apprise 
the nurses of more than one need or craving. 

The adult Pseudomyrminse are so peculiar in structure that 
Emery, Ashmead (1905) and others have been led to separate them 
sharply from all other Myrmicinse. The shape of the head in the 
worker and female and especially of the clypeus and frontal carinse 
is unique, the eyes are very large and there is a strong tendency to 
development of oceUi in the workers, the conformation of the pet- 
iole, postpetiole and tibial spurs is pecuUar, and as I have recently 
shown (1919b), the number of antennal joints (12) is the same in 
the male as in the worker and female in all four genera. 




fig. 1. a, Ingluvies, or "crop/* b, calyx of proyentriculus, or '*gixzard/* and e, 
ventriculus, or "stomach/* of Pachysima aethiops Fabr.; d, proventriculus seen 
from the front under a higher magnification. 

Little study has been devoted to the structure of the proventri- 
culus, or "gizzard" in the Myrmicince, but Meinert, Forel and 
Emery have described and figured it as simple and tubular in most 
genera and of a very primitive type compared with the conditions 
in the Dolichoderinse and Camponotinse. I find, however, that 
the proventriculus of all four genera of the Pseudomyrminse is 
much more speciaUzed, being anteriorly developed as an apple- or 
quince-shaped ball, covered with longitudinal and circular muscles 
and with four distinct, connate sepals, bluntly rounded and finely 
haiiy at their tips, and posteriorly as a very short, tubular, con- 
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stricted portion which projects as a button into the cavity of the 
ventriculus (Figs. 1 and 2). The pecuUarities mentioned seem to 
me to justify us in returning to Emery's contention of 1899 that 
the Pseudomyrminse constitute an independent subfamily. I 
have endeavored to show in a recent paper (1919a) that neither 
the larval nor the imaginal Metaponini can be regarded as at all 
closely related to the Pseudomyrminfle. Emery's section Pro- 
myrmicine should therefore be abandoned and his term Eumyrmi- 
cinse may be regarded as merely synonymous with Myrmicinfle.g 




Fig. 2. Viiicicola tessmanni Stitc; a, sagittal section through part of the ali- 
mentary tract, including a, the ingluvies, or "crop** (much contracted); b, calyx of 
proventriculus, or "gizsard/* x, its cylindrical portion, and c, anterior portion of 
ventriculus, or "stomach." 

A study of the larvse of the Cerapachyini shows that they are 
extremely hke the larvce of the Dorylinse. This was noticed by 
Emery in his observations on the larva of Acanthostichus serratidtis 
(1899). The mandibles are small, narrow, pointed and rather 
feebly chitinized, and I have failed to find a trophorhinium in 
either group. Apparently the young are fed only on soft food. 
That the foraging habits of certain Cerapachyini (Phyracaces) 
resemble those of the Dorylince was shown in my paper on the 
Australian species (1918a). We know nothing of the pupse, but 
they are probably not enclosed in cocoons as in the Ponerinfie. 
Although the worker of the Cerapachyini has a Ponerine habitus, 
the characters of the female in the various genera are peculiarly 
diverse. In some cases (Phyrdcaces), this caste is winged and not 
unlike the females of certain Ponerinse, in others {Parasyscia^ 
Eusphincttis) the female is wingless and ergatomorphic and in still 
others (Acanthostichtis^ Nothosphinctus) the female is so much like 
the corresponding caste in the Dorylinse, that it might be regarded 
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as a dichthadiigyiie. A similar diversity is seen in the males of 
the Cerapachyini. The male of AcanthosHchus afflictus, recently 
discovered by Gallardo (1919) in Argentina, is so much like an 
EciUm or Dorylus male that even an expert myrmecologist would 
not hesitate to place it among the Dorylime. The males of other 
genera (Lioponera, Phyracacea^ CerapachySt Eusphincttui) on the 
other hand» though lacking the cerci, have a decidedly Ponerine 
habitus. It would seem, therefore, that the Cerapachyini are 
intermediate between the Dorylime and Ponerinse, as Emeiy has 
contended, and that we might unite them with either. I should 
prefer, however, to separate them out as an independent sub- 
family, which may be ascribed to Forel, who in 1898 first recog- 
nized the "'Cer^achysii*' as a natiu*al tribe. Of course, the name 
Prodorylinse Emery cannot be used for the subfamily, because 
there is no genus Prodoryltis. 

For many years I have deemed it necessary to introduce another 
nomenclatorial change, namely that of the suUamily name Camp- 
onotinse to Formicinse. Forel, in his study of the poison apparatus 
and anal glands of ants, published in 1878, divided the subfamily 
Formicidse Mayr (1855) into two subfamiUes, which he called 
Camponotidse and Dolichoderidse. This was imjustifiable accord- 
ing to our present rules of nomenclature, for M ayr's name should 
have been retained and restricted to the group containing the 
genus Formica. At that time, which antedated the use of inae as a 
subfamily suffix, Forel justified his course on the ground that 
"Formicidse" was already in use as a family name. 

Owing to the fact that definite rules and conventions in regard 
to the suffixes of family and especially of subfamily names in 
Zo5logy have been stabilized only within recent decades, there is 
considerable confusion concerning the authors to whom our modem 
names in idw and incB are to be attributed. It seems to be custom- 
ary to accredit a family or subfamily name to the author who first 
recognized the group as supergeneric and gave it a Latin or Greek 
name based on that of one of its genera. If this is done in the case 
of the Formieidae the authorities cited in the literature require 
revision. Frederick Smith (1851), Westwood (1840), Shuckard 
(1840) and Stephens (1829) all attribute Formicidse as a family 
name to Leach. They appear to refer to his article pubUshed in 
the Edinburgh Encydopeedia in 1815, where he used the term 
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Formicarides, or to some later work which I have not seen. La- 
treille, however, as early as 1810> used Formicarii as a family name, 
and it would seem to be permissible to cite him as the author of 
Formicidse. The subfamily Dorylime is attributed by Emery and 
others to Shuckard (1840), but this author says: ''Mr. Haliday 
has first raised them to a family equivalent to the whole of the 
social Ants, etc.'' and at p. 195 he definitively attributes the 
Dorylidfle to Haliday. This may have been based on correspond- 
ence as I find no mention of the term in such published writings of 
Haliday as I have seen. But the matter is of Uttle moment 
because Leach, in the 1815 paper referred to above, created a 
family Dorylida, so that, unless there is an earlier authority, the 
subfamily Doiylinse should be accredited to this early British 
entomologist. Forel attributes the subfamilies Ponerinse and 
Myrmicime to Lepeletier, but Dalla Torre gives Mayr as the author 
of the latter and Donisthorpe refers the Ponerime also to Mayr. 
Smith regarded himself as the authority for Poneridse and Myrmi- 
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Fig. 3. Phylogenetic relationships of the seven subfamilies of Fonniddae. 
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ddtt. It is clear, nevertheless, that not only the Ponerinse and 
Mynnicinse but also the Fonnicinse aie to be referred to Lepeletier 
(1836), who called them respectively the tribes Pon£rites, A^mni- 
dtes and Fonnidtes, the last, like Mayr's subfamily Formiddae, 
being made to include both the modem Dolichoderin» Forel and 
Formicinse (Camponotinte Ford). 

The phylogenetic relations of the seven subfamilies, as under- 
stood at the present time, are indicated in the accompanying dia- 
gram (Fig. 3). For taxonomie purposes they may be most con- 
veniently arranged in the following linear sequence: 

Family Formicidse Latreille (1910). 

Subfamily 1. DoryUnse (Leach 1815) 

2. Cerapachyime (Ford 1893) 

3. Ponerinffi (Lepdetier 1836) 

4. Pseudomyrminse (Emery 1899) 

5. Myrmicin® (Lepdetier 1836) 

6. Dolichoderintt (Forel 1878) 

7. Formicinse (Lepeletier 1836) 

Li conclusion I may add that while working on the ants of the 
Belgian Congo and constructing dichotomic keys for the identi- 
fication of the genera and subgenera of the world, I have been led 
to adopt the following new names based on previously described 



Phrynoponera gen. nov. (Genotype: Bothraponera gabanenns Em. 

Andr6) 
Viticicola gen. nov. (Genotype: Sima tessmanni Stitz) 
Macromischoides gen. nov. (Genotype: Macromischa aculeata 

Mayr) 
Hypocfypioeerus subgen. nov. (Subgenotype: Formica hcemorrhoi- 

dalis Latreille) 
Heteromyrmex gen. nov. (Genotype: VoUenhovia rufiventris Ford.) 
DiodorUolepis gen. nov. (Genotype: Melaphorus spinisquamis Em. 

Andr6) 
Pseudaphomomyrmex gen. nov. (Genotype: Apkmnomyrmex emeryi 

Admiead) 
Cladomyrma gen. nov. (Genotype : Aphomomyrmex hewitti Wheeler) • 
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ODONATA OF CHATHAM, MASSACHUSETTS. 

Bt R. Heber Howe, Jr., 
Thoreau Museum of Natural Histoiy, Concord, Mass. 

The following list of Odonata includes material collected last 
summer at Chatham, and also that taken on various excursions to 
the surroimding towns. Mr. C. W. Johnson had collected a few 
species at Eastham of which I nuike mention, and other species 
have been recorded from Provincetown, Cotuit, Hyannisport, 
Woods Hole, Martha's Vineyard, the Elizabeth Islands, beside 
thooe listed by the author from Nantucket (May, 1919, report 
Maria Mitchell Association), and from Wareham (Psyche 26: 
June, 1919) . Specimens of all recorded material are in the author's 
collection. 
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Zygopteim. 
Agrionidse. 

1. Agrion maculcUum Beauv. One at Chatham, July 3. Not 
recorded from east of Wareham before. 

Coenagrionidse. 

2. Lestes forcipatus Ramb. Chatham, July 20 to Aug. 23. New 
to Ci^ Cod, east of Woods Hole. 

8. Lestes unguicidaius Hagen. Chatham, Orleans, July 4 to Sq;>t. 
8. Common on Cape Cod. 

4. Lestes rectangtdaris Say. Chatham, July 3-4. Common on 

Cape Cod. 

5. Lestes vigilax Hagen. Chatham, South Yarmouth, Brewster^ 
South Orleans, Eastham, July 8 to Sept. 6. Common. 

6. Argia vudacea (Hagen). Orleans, Aug. 23. Not recorded 
from east of Wareham before. 

7. Enallagma civile (Hagen). Chatham, South Orleans, July 
4 to Sept. 6. Abundant on Cape Cod. 

8. Enallagma durum (Hagen). South Orleans, Portanimicutt 
Pond, July 27. Recorded before from Woods Hole, Cutty- 
hunk Island, Wareham and Nantucket. 

9. Enallagma minusculum Morse. South Orleans, Orleans, 
Eastham, July 8 to 12. Mr. Johnson had taken this species 
at Eastham in Jime, 1904. Since the species was described in 
1895 by Dr. Morse from Sherbom, Mass., its range has been 
extended to Meredith Neck, Lake Winnepesaiikee, by the 
author in 1916; to Eastham and Manomet, Mass., by Mr. 
Johnson in 1904 and 1905; Mt. Desert, Echo Lake, Maine by 
Mr. Johnson in 1918, where it was again taken by Mr. D. 
Merrill in 1919. Until this summer no female had ever been 
captured. In sweeping the marginal grass swale along the pond 
I captured one female which may be described as follows: 
Cuneiform bluish post ocular spots not completely connected. 
Vertex, a mid-dorsal thoracic, and a humeral stripe iridescent 
black, rest of thorax bluish. Abdomen bluish with dorsum' of 
segments 1 to 10 with a broad iridescent black stripe widening 
into distal semi-rings on segments 1 to 7. Legs black above. 
Lgth. 29 mm. Abd. 20 nmi. Hd. Wg; 16 mm. 
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10. EnaUagma signatum (Hagen). Chatham, July 20. Not 
recorded from east of Wareham and Woods Hole before. 

11. EnaUagma dovbledayi Selys. South Orleans, July 8 to Aug. 

23. It has been reported from Provincetown by Mr. E. B. 
Williamson, and from Woods Hole, Nonamesset Island, by 
Dr. P. P. Calvert. 

12. Nehalennia irene (Hagen). Chatham, Provincetown, July 12. 
Not recorded from east of Cotuit before. 

18. Ischnura posita (Hagen). Chatham, Wellfleet, Barnstable, 
July 4 to July 22. Not recorded from east of Woods Hole 
before. 

14. Ischnura verticalis (Say). Chatham, Eastham, Wellfleet, South 
Orleans, Brewster, Barnstable, South Yarmouth, July 8 to 
Sept. 8. Abundant on Cape Cod. 

Anisoptera. 
JEschnidse. 

15. Progomphus obscurus Ramb. South Orleans, July 12-14. 
Recorded only from Boston and Wareham before, this being 
the third station for New England. 

16. Anax Junius (Druiy). Orleans, South Orleans, Chatham, July 

3 to Sq;>t. 6. Great migrating swarms of this species were 
noted at Chathamport. An abundant Cape Cod species. 

17. Mshna umbrosa Walk. Orleans, Chatham, Oct. 19. Not re- 
corded before from east of Wareham and Woods Hole on Cape 
Cod. 

18. Mshna clepsydra Say. Chatham, July 11 to Aug. 23. Com- 
mon on Cape Cod. 

19. Mshna canadensis Walk. Chatham, Aug. 23. Not taken 
from east of Wareham and Woods Hole before on Cape Cod. 

Libellulidse. 

20. Epicordulia princeps (Hagen). Chatham, White pond, July 

24. Not recorded before from east of Wareham on Cape Cod. 

21. Tetragoneuria cynosura (Say). Orleans, July 1-3. Not 
recorded from east of Wareham or Woods Hole before. 

22. Libellula exusta (Say). Chatham, July 7. Not recorded 
before from east of West Chop and Woods Hole. 
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23. Libdltda ptdchella Drury. Chatham, Orleans, Brewster, 
July 1 to Aug. 23. Common on Cape Cod. 

24. LibeUida semifasciata Bum. Chatham, (Means?, July 3-7. 
Recorded before from several stations on Cape Cod. 

25. LibdLvla incesta Hagen. South Orleans, July 27. Not re- 
corded before from east of Wareham and Woods Hole on Cape 
Cod. 

26. LibeUida auripennis Bum. South Orleans, July 27. Rare. 
Common about Buzzard's Bay. 

27. Platyemis lydia (Drury). Chatham, July 17. Not recorded 
before from east of Wareham and Woods Hole on Cape Cod. 

28. PerUhemia domitia var. ienera (Say). South Orleans, July 27 
to Aug. 23. Not recorded before from east of Wareham and 
Woods Hole on Cape Cod. 

29. Nannotkemis beUa (Uhler). Brewster, July 12. Not recorded 
before from east of Wareham on Cape Cod. 

30. Eryihrodiplax berenice (Drury). Chatham, Cotuit, Orleans, 
July 20 to 27. Conmion at littoral stations where salt marshes 
are present. 

31. Pachydiplax longipennis Bum. Orleans, July 3 to Aug. 23. 

Common on Cape Cod. 

32. Sympetrum rvbicundvlum (Say). Chatham, Barnstable, July 
3 to Sq;>t. 6. Abimdant on Cape Cod. 

33. Sympetrum vicinum (Hagen). Chatham, Aug. 23 to Oct. 20. 
Common on Ci^ Cod. 

34. Leucorrhinia inlacta Hagen. Chatham, July 3 to 20. Com- 

mon on Cape Cod. 

35. CdHhemis disa (Hagen). Brewster, South Orleans, South 
Yarmouth, July 8 to Aug. 23. Common on Cape Cod, and 
with the small middle wing spot commonly absent. 

36. Cdiihemia omata (Ramb.). South Orleans, Quanset pond, 
July 27. Not uncommon on Cape Cod. 

37. Tramea Carolina (Linn.). Chatham, July 3 to Sept. 8. Not 
recorded before from east of Wareham and Woods Hole on 
Ci^Cod. 
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THE BRACONID GENUS TRACHYPETUS GUfiRIN. 

Bt Chables T. Brues, 
Bussey Institution, Harvard University. 

In 18S9 Gu£rin^ published an account of a very strange Austra- 
lian Braconid for which he erected the genus Trachypetus. He 
placed Trachypetus in proximity to Helcon, Sigalphus and 
. Chelonus and recent authors (e. g. Ashmead and Sz^ligeti) have 
tabulated it as a member of the Cheloninse, next to Sphseropyx. 
Apparently this insect remained unknown in nature to hymenop- 
terists since Gu^rin's time, until 1911 when Schulz' examined two 
specimens in the Saussure collection, obtained in New South 
Wales. Schulz {he. cU.) makes Trachypetus the type of a new 
subfamily Trachypetinse which he places provisionally in the 
" Cryptogastrini." Among these, he would distinguish the Trachy- 
petinse by the petiolate abdomen in which the first segment is 
articulated to and not fused with the post-abdomen as is the case 
in the other Cryptogastrini except Sphceropyx.' 

Last summer, I received from Dr. R. J. Tillyard, two specimens 
of a magnificent Braconid collected at Woy Woy, Queensland, 
which Dr. Tillyard was unable to place satisfactorily in any 
family. These prove to be Gu^rin's Trachypetus clavatus which is 
very carefully described at considerable length in the first publica- 
tion cited above, and in still greater detail by Schulz. 

Trachypetus is undoubtedly a Braconid, but it is much more 
difficult to locate it in any of the recognized subfamilies. Super- 
ficially it is somewhat similar to Sphseropyx in the form of the 
abdomen which, however, lacks the deeply concave venter charac- 
teristic of the Cheloninffi. The wings, aside from the radial cell, 
and the neuration of the hind pair, are somewhat like those of 
Sphseropyx as are also the form of the propodeum, multiarticulate 
antennse and the legs; here, however, the similarities cease. There 

1 VogrHCe de la CoquiUe, Zo5L, vol. 2, pi. 2, p. 201; atlas, pi. 8, fig. 7. 

> ZoOL Ann., vol 4, p. 85. 

•8pluBrop3rz inoludet one well known and wideapxead European ipeciea, S, irramUi>t Fabr. 
and several North American species described by Provanoher and Cresson. Whether all these 
nugr be ooosidered as congeneric, I do not know, but Gresson's species, 8. fncolor is quite similar 
to 8, w nm at or aad could scarcely be separated although much smaller and of somewhat differsftt 
habitus. I do not know Tetrasphieropyx Ashmead which is bassd on Rhoffot jnUmta Cresson, 
but Mr. Rohwer has kindly «Kanuned Ashmead's type and writes me that it is a Rhogsdine. 
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is no circular mouth-opening, which at once removes Trachypetus 
from the several subfamilies of the group Cyclostomi, with none 
of which it has otherwise any characters in common, except per- 
haps the fact that the abdomen resembles slightly that of some 





ms 




Fig. 1. Traehffpetus cUukUus Gii6rm; body from above and head from the front; 
wing of Sphseropyz above, of Trachypietus below. 

Stephaniscinse. It could not possibly be placed in this group and 
must fall in the Polymorphi, with several groups of which it appears 
to be allied, although not easily referable to any one of them. 



Digitized by 



Google 



1080] Brues — The Braconid Oenus Traehypetus Ouhin 61 

As it has been placed in the Cheloninae, I shall first compare it 
with the members of this subfamily. Of these only Splueropyx 
has the abdomen petiolate with an actually flexible articulation 
between the petiole and the post-abdomen. In that genus the 
canq>ace is divided by a deep, crenulate suturiform articulation, 
so that so far as the abdomen is concerned Splueropyx is more like 
a Braconine than Chelonine if we take Chelonus, Ascogaster, or 
even Phanerotoma as typical of this subfamily. In neuration» 
except for the truncate radial cell, Traehypetus is rather similar to 
Sphseropyx, neither of which closely resembles any Chelonine. 
Indeed the neuration of certain Sigalphinse is more like that of 
these two genera except for the presence of only two cubital cells 
and a less complete venation in the hind wing. Beyond the petiole 
the abdomen of Traehypetus is practically unsegmented although 
there is a trace of the suturiform articulation, a condition met 
with occasionally in groups other than the Cheloninse and Sigal- 
phinse. 

As to its relation to other groups of the Polymorphi, Traehypetus 
i4>pears to be very generalized. The abdomen is clearly petiolate 
as in the Meteorinse and Euphorinse and Helorimorphinae with 
which it clearly has no close affiinity. There are three cubital 
cells and a large, complete radial cell as in the Macrocentrini and 
Helconinee, to which latter group it shows, I think, the closest 
affinities. Several genera of Helconinse with the abdomen clavate 
have been described, such as Brull^ia Sz^. from New Guinea, and 
Euscelinus Westw. from Borneo, while Hymenochaonia D. T. 
(Chaonia Cress.) from Cuba may possibly belong here. None of 
these, however, have the segments of the post-abdomen so com- 
pletely fused and all may be quite different from Traehypetus, as 
I unfortunately do not know them in nature. Sphseropyx lacks 
the thick Helconine head, which is present in Traehypetus. 

Aside from the closed marginal cell, the neuration is quite like 
that of Cardiochiles Nees. as is also the structure of the head, 
thorax and legs. 

Even outside the family Braconidse, the fusion of the abdominal 
tergites into a carapace or shield-like piece occurs and this character 
alone is in no way distinctive of the Cheloninae. Thus in the Aly- 
siid«e, Symphya has a typical carapace and even in Vanhomia, the 
type of quite a different family with exodont mandibles the upper 
surface of the abdomen forms a carapace. 
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From the foregoing it would appear that Trachypetus is a very 
generalized Braconid, perhaps best placed in the subfamily Hel- 
conin® as at present understood unless it be sq>arated as Schuk 
has done as a monotypical subfamily known only by one species 
in one sex, a position of very doubtful stabiUty. As I believe that 
the present unsatisfactory classification of the Braconidse as a 
whole can be improved only by a careful examination of the quite 
considerable number of apparently aberrant forms, I have taken 
this occasion to discuss and figure Trachypetus. 



AN INFESTATION OF THE WHITE-PINE APHID. 

By H. B. Peirson, 
Bussey Institution, Harvard University. 

While working at the Harvard Forest, Petersham, Mass., my 
attention was called to a somewhat isolated elump of white-pine 
trees, forty to fifty years old, which were dying. The trees averaged 
about fourteen inches D. B. H. and were approximately twelve in 
number. On two sides of the clump of mature trees were young 
white-pine plantations. A careful examination showed that the 
trees were being killed due to an extremely heavy infestation of 
black aphids which upon identification proved to be lAXchnus 
strohi Fitch., the White-pine Aphid. Many of the larger limbs were 
barren of foliage, whereas on others the foliage was brown, the 
individual needles each showing many puncture marks where the 
aphids had been feeding. 

The trees were first examined October 10, 1919, at which time 
the aphids were laying their ^gs on the needles. These are laid 
end to end generally in lines of five or six, although as many as 
twenty-seven were foimd on a single needle, and it was not at all 
uncommon to find as many as ten or fifteen attached end to end. 
The eggs were invariably laid on the green needles, and the aphids 
apparently anticipating the death of the older trees were laying 
the majority of the ^gs on the younger trees in one of the adjacent 
plantations. Practically all of the needles on the more heavily 
infested trees had batches of eggs on them. 

Large numbers of the aphids were still feeding. These had 
congregated on the needles and small twigs. The survival of the 
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aphids in spite of heavy rains and low temperatures was remarkable* 
subsequent examinations showed them feeding up until about the 
first of November. Very few winged individuals were found. 
The oviparous females are brownish black in color, with a white 
line along the middle of the thorax. The antennse are pale, with 
black tips. 

The ^gs are smooth and elongate, averaging .12 mm. in length 
by .02 mm. in breadth. They are of a pale yellow tinge when first 
laid, but in a few hours the color changes to a dark orange, and 
later to a shiny jet black. 



TWO NEW SCHENDYLOID CHILOPODS FROM 
GUATEMALA. 

By Ralph V. Chamberun, 
Museum of G>mparative Zoology, Cambridge, Mass. 

The interesting new chilopods described below are represented 
by single specimens taken from soil about the roots of the pacaya 
or salad palm (Chameedorea sp.) from Coban, Guatemala, at 
quarantine in Washington, D. C, January 29, 1920, by Messrs. 
W. B. Wood and H. L. Sanford and transmitted to me for identi- 
fication from the United States Bureau of Entomology. In addi- 
tion to the two chilopods, two diplopods were also found, these 
being Orthomorpha coarctaia (Saussure) and Cleidogona sp., the 
latter being represented by an immature specimen which is possibly 
C. sioUi Pocock. 

Sogolabis gen. nov. 

Labrum not free, forming an arc armed with an even series of 
teeth much as in, e. g.., Adenoschendyla. 

Claw of palpi of second maxilke long, the margins smooth, 
neither pectinate or spined. Pleurostemal suture of second 
marillse complete, sharply marked, the pleurite extending forward 
to coxostemum. 

No ventral pores present. 

Coxopleural pores of pregenital segment small, simple, several 
on each side as in Escaryus. 

Anal legs composed of six articles beyond coxopleura, without 
daw. 
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Genotype: S. scapheusy sp. nov. 

A genus differing from all other schendylids excepting Escaryus 
and Eucratonyx in having several coxopleural pores on each side. 
From these genera it differs in not having the labrum free, in the 
non-pectinate claw of the second maxilke, the absence of chitinous 
lines from the prostemum, etc. It departs from all other known 
schendylids in having the anterior margin of the prostemum and 
the femnroid of prehensors armed. 

Sogolabis scapheus sp. nov. 

Pale fulvous, with the head and prehensorial segment orange. 

Head longer than wide in about ratio IS : 8. Sides of head nearly 
parallel from the oblique caudal comers forward to in front of the 
middle, then slightly converging. Anterior margin convex, not 
notched at middle. Posterior margin truncate. No frontal 
suture. 

Antennse filiform, the last joint about equalling the two pre- 
ceding taken together. 

Prebasal plate not exposed. Exposed portion of basal plate 
short, broad. Claws of prehensors when closed surpassing the 
head, attaining the distal end of the first article of the antennse. 
Anterior margin of prostemum armed with two strongly chitinized 
teeth which in the type are broader than high, rounded. Femu- 
roid of prehensors armed toward distal end with a subconic but 
distally rounded tooth of moderate size. Next two joints imarmed. 
Claw armed at base with a larger, strongly chitinous, tooth which 
is conical, distally acute. 

First legs a Uttle shorter and more slender than the second, the 
others nearly imiform in length and thickness to the penult inclu- 
sive. 

No ventral pores detected in the type. 

Stemite of pregenital segment of moderate width, nearly equal 
in width and length, trapeziform, the sides and posterior margin 
straight. Each coxopleura with five simple pores. 

Last legs longer than the penult; with few hairs; last article 
clawless, distally rounded. 

Anal pores present. 

Number of paira of I^s in female, thirty-nine. 

Length, 8 mm. 
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Schendylellus gen. nov. 

Median arc of labrum armed with strongly chitinous true teeth 
with distinct roots. 

Claw of palpi of second maxillae abortive, in the genotype ap- 
pearing only as an extremely minute rudiment or point. 

Ventral pores present on stemites, these arranged in a narrow 
transverse band across plate at level of major setce. 

Coxopleurae of pregenital segment each with two homogeneous 
glands. 

Genotype, — S. hodites, sp. nov. 

This genus is obviously close to Schendyla, but differs in the 
abortive claw of the palpi of the second maxillae and in the arrange- 
ment of the ventral pores, these in Schendyla forming a median 
area as long as or longer than wide and commonly quadrate or 
sub-circular in outline. 

Schendylellus hodites sp. nov. 

General color pale fulvous, head and prehensors dilute orange. 

Head widest toward posterior end, narrowing forward, the 
anterior and posterior margins truncate. Prebasal plate not 
exposed. 

Antennae filiform, the last four articles preceding the ultimate in 
the type much shortened, the last three of these about equalling 
the ultimate in length. 

Median arc of labrum with ten, not crowded, teeth, or near that 
number. 

Claws of prehensors when closed a Uttle surpassing the anterior 
margin of head but not attaining the distal end of first antennal 
article. Prehensors in dorsal view also a little exposed toward 
base. Claw armed at base with a very small but distinct tooth, 
the other joints unarmed. Anterior margin of prosternum un- 
armed, smooth. 

First l^s a Uttle shorter and more slender than the second, the 
others of nearly uniform length and thickness to the penult inclusive. 

Ventral pores beginning on the first stemite and present on all 
to the thirty-fourth segment, i. e., to the penult pediferous. On 
the first plate they are few, only about six in number, these being 
in an irregular transverse row at middle of plate. On the succeeding 
stemites the pores are more numerous and form a narrow trans- 
verse band extending on each side well toward the lateral margin 
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at level of posterior major marginal seta. Pores fewer again on 
the last several plates. 

Stemite of pregenital segment broad, trapeziform. Coxopleural 
glands two on each side, simple, the pores covered by the stemite. 

Last legs in the male davately enlarged, scarcely exceeding the 
penult in length. Unfortunately these became detached and lost 
in the course of the clearing of the specimen for mounting for 
microscopical study. 

Number of pairs of legs in the male, thirty-five. 

Length of the type, 7.5 mm. 

It is thought best not completely to dissect the head of the single 
type specimen at this time. Hence mandibles and maxillie are 
not described in detail. 

PROCEEDINGS OF THE CAMBRIDGE 
ENTOMOLOGICAL CLUB. 

At the meeting of the Cambridge Entomological Club February 
10, on account of the difficulties of travel only 14 persons attended. 
The meeting voted to approve the publication, in Psyche, of 
abstracts of the proceedings of the Club meetings and of local 
entomological news. 

Prof. C. T. Brues read some notes on distribution of South Afri- 
can Hymenoptera, several of which occur or have their nearest 
relatives in South America or India rather than in more northern 
parts of Africa. Professor Wheeler read a satire on human so- 
ciety from the supposed standpoint of a member of a colony of 
Termites. This paper is published in the Scientific Monthly of 
February, 1920. 

Mr. Var&s showed a beetle with a branched tibia of one of the 
third pair of legs, and this was followed by discussion of abnormal 
insert legs in general. 

At the meeting of March 9, Mr. J. H. Emerton read some notes 
on last season's collections of spiders in Canada, including speci- 
mens from the Rocky Mountains, near Banff, Pribiloff Islands, 
Klondike Valley, Gaspe, St. John's, Newfoundland, Ontario and 
Quebec. 

Mr. Frost read notes on the habits, occurrence and classification 
of several Coleoptera which he had found in Maine — Scytiiropus 
elegans, cicendela elegans and cicendela spreta Leer. The latter 
species he thought to be the same as C. limbalis Klug. 
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EXCHANGE COLUMN. 

Notices not to exceed four lines in length concerning exchanges desired of speci- 
mens or entomological literature will be inserted free for subscribers, to be run as 
long as may be deemed advisable by the editors. 



Cynipidse, — galls or the bred makers, — of the world desired for exchange or pur- 
chase. Will determine North American material. Address: Alfred C. Kinsey, 
Bussey Institutidn, Forest Hills, Mass. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
from any part of the world; also Cremastochilin« of the worid. Will give cash or 
Coleoptera, Hymenoptera and Diptera from the United States. — Wm. M. Mann, 
U. S. National Museum, Washington, D. C. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apantesis 
from any locality. Also to purchase rare Catocaln. — Samuel E. Cassino, Salem, 
Mass. 

Wanted for cash: Lowest representatives of all families of insects, preserved in 
fluid.-— G. C. Crampton, Amherst, Mass. 

Wanted: Syrphidse (Flower-flies) from all parts of the world. Exchanges 
solicited. Will determine on the usual conditions. — C. L. Metcalf, Ohio State 
University, Columbus, Ohio. 

Largest Expanse — one each cf and 9 Lepidoptera wanted for transfer purposes. 
Those not good enough for collections will do. WiU buy, or exchange for local 
Lepidoptera, etc. — C. V. Blackburn, 12 Fine St., Stoneham, Mass. 

Butterflies of Japan and Formosa, will be exchanged by S. Satake, 48 Aoyama- 
minamimachi 5-chome, Tokyo, Japan. 

For Sale: Psyche, complete set, $40. Volumes 8 to 20, newly bound in 11 , 
volumes, red half calf, with black doth sides; also Ann. Ent. Soc. Amer., com- 
plete, $12. Volumes 1 to 6, newly bound in black half calf, cloth sides.— *A. C. 
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SYNOPSIS OF THE DIPTEROUS FAMILY PSILIDiE.^ 

Bt a. L. Melandeb, 
Pullman, Washington. 

The following keys are given to assist in the determination of the 
flies of the family Psilidse as at present known from North America. 
The study is based entirely cm my own collection, species before me 
being indicated by starring the localities represented. In the 
February (1920) issue of Psyche Mr. Charles W. Johnson gives 
tables of Loxocera and a new genus, PsendopsUa. With slight 
modifications these tables are incorporated in the present paper. 

Table of Genera. 

1. Antennffi greatly lengthened, longer than the head, the third 

joint very slender, more than four times the length of the 

second joint and distinctly longer than the arista; no 

fronto-orbital or postvertical bristles., .ioicocera Meigen 

Antennffi shorter, the arista longer than the third joint .... 2 

2. Third antennal joint subcylindrical, about three times as long 

as the second; no fronto-orbitals, but postverticals present, 
one presuturaldorsocentral present . . .Pseudopsila Johnson 

Third antennal joint short, ovate, rounded 8 

S. Face very strongly retreating; anal cell as long as second 

basal Psila Meigen 

Face more nearly perpendicular, the head not triangular in 

profile 4 

4. Robust; occiput fiat, ocellar triangle small and placed well 
back; 4 scutellar bristles; pteropleurce bare; first vein 
ending opposite anterior crossvein, second vein near wing- 
tip, anal cell shorter than second basal and truncate 

Chyliza Fallen 

Slender; head spherical, ocellar triangle placed forward; 

2 scutellar bristles; pteropleuree with hairs; first vein 

ending before anterior crossvein, second vein about midway 

> Contribution from the Zodlogy Laboratoiy of the State College of Washington. 
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between posterior crossvein and wing-tip, anal cell almost 
equalling second basal and with rounded apex 

Strongylophthcdmyia Heller 

Lozocera Meigen 

Eyes large, in profile attaining the front margin of the head* 
with the occiput one-tenth and the cheeks one-third their 

greatest diameter ^ 

Eyes small, nearly roimd, not reaching the front of the head, 
the occiput one-third and the cheeks fully as wide as their 

greatest diameter. (Wash.*) microps^ sp. nov. 

2. Wings hyaline with the tip and posterior crossvein clouded. 

(cylindrica Say) 8 

Wings uniformly brownish hyaline 4 

8. Anterior margin of the thorax, a dorsal line, himieri, and lateral 
lines, black. (N. H., Vt.. Mass., Pa., HI.,* Minn., Kans.) 

var. cylindrica Say 

Anterior margin very broad, covering at least one-third of the 

thorax, a dorsal line, short lateral lines and about one-third 

of the anterior of the pleura, black. (Me., N. H., Vt., 

Quebec,* Mass.,* Conn., N. Y.,* N. J., Mich., Kans.) 

var. pleuriiica Loew 
Dorsal line, himieri, lateral margins and the upper half of the 
pleura, black (N. H., Vt., Mass., Pa., D. C, Va.) 

var. pectorcdis Loew 
Dorsal and lateral lines (sometimes obsolete) and a spot above 
the yellow humeri, black. (Vt., Mass., Conn., N. J., Pa., 
D. C* Va., N. C, La.,* Tex.*). . .var. obsoleta Johnson 
4. Anterior third of the thorax black, dorsal and lateral lines 
wanting; abdomen, except the sides of the first segment, 
black. (Me., Mass.,* Conn., N. H., N. J., Va., Wis., 

Mont.,* Idaho,* Wash., Ore.) coUari^ Loew 

Anterior and lateral margins and a dorsal line on the thorax, 
black; abdomen except at the base red. (Kans., Tex., 
Colo.*) fumipennis Coquillett 

Loxocera microps sp. nov. 

Male, Length, 5 mm. Polished testaceous vari^ated with 
black. Head testaceous with a median frontal black stripe, ante- 
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nor orbits blackish; frontal triangle attaining suture and occupy- 
ing half of the front at the ocelli; face greatly receding^ antennal 
grooves white-velvety, center stripe wide and polished; eyes small, 
nearly round, not reaching front margin of profile by one-fifth 
their greatest diameter and the hind margin by about one-third, 
facets uniform, cheeks deeper than eye, orbits distinctly sunken; 
occiput flat, swollen in back of the cheeks, with fine yellow hairs; 
palpi tipped with brown; antennae greatly lengthened, basal 
joints small, third joint twenty times as long as the second, arista 
yellow, the thickened basal part with brown tip, pubescence micro- 
scopic. Thorax testaceous, notum centrally broadly black in front, 
vestiturc pale yellow, bristles weak and black, one dorsocentral 
and one pair scutellars; metanotum centrally blackened; meso- 
pleurse with white hairs below. Abdomen piceous, sides toward 
the base yellowish; genitalia minute. Legs yellowish. Halteres 
pale yellow. Wings nearly hyaline with a brownish tiiige, veins 
firm and brown, sections of fourth vein proportioned 2: 5: 4, 
third and fourth veins apically parallel. 

Two specimens. Paradise Valley, Mount Rainier, Wash., 
August, 1917. 

Pseudopsila Johnson. 

Thorax entirely black (N. H., Mass., N. Y., Can.)., .fallax Loew 

Thorax yellow, marked with black 2 

2. Dorsum without lateral margins of black 3 

Dorsum with lateral margins of black 4 

S. Humeri and upper half of pleurae black (Vt., N. Y.) (Proc. 

Acad. Nat. Sci. Phil., 1919, 193) {PsUa) . .angiistata Cresson 

Anterior margin, pleurae, metanotum and a narrow dorsal line 

black. (Me., N. H.) (Psyche, 1920, 18) . . perpolUa Johnson 

4. With broad lateral margins only, upper half of pleurae black. 

(Conn., Me., N. J., Pa., Quebec) {PsUa) . . .bivittata Loew 

With a broad anterior and lateral margins, upper half of pleurae 

black. (N. H., Mass., Conn., Va.) {PsUa) . . .coUaris Loew 

Psila Meigen. 

Mesonotum and pleurae entirely yellow 2 

Thorax more or less black; abdomen wholly black 5 
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2. Entire insect yellow, except the black frontal or ocellar triangle; 

arista, and cephalic and thoracic bristles black 3 

Head and thorax ydilow, abdomen wholly black; arista and 
bristles yellow, the arista short-pubescent; tip of palpi black 
{bicolor Meigen) 4 

3. Frontal triangle large, black, polished; arista, pubescent; an- 

tennee half as long as the face. (N. H.) 

frontalis Coquillett 

Only ocellar triangle black; arista bare; antennae distinctly 

less than half the facial length. (Ore.) . . microcera^ sp. nov. 

4. Metanotum wholly yellow (Europe, N. H., Can., Mont.»* 

Wyo,,* Wash., Alaska) var. bicolor Metgen 

Metanotum centrally black (Can., CcJo.,* Wyo.) 

var. dimidiata Loew 

5. Mesonotum ydlow the humeri alone black; only upper pleune 

Mack; bristles of head and thorax black; third antennal 

joint dark 6 

Mesonotum centrally black 7 

6. Head entirdy yellow except the small ocellar spot; palpi yellow 

(Tex.*) colorald, sp. nov. 

Occiput bimaculate; palpi black (N. J., D. C, Wis.) 

lateralis Loew 

7. Bristles of head and thorax black; legs mostly black; antennae, 

the nearly bare arista, and the palpi black; head and stemo- 

pleurse black 8 

Bristles of head and thorax yellowish; coxae and legs yellow; 
arista yellowish; head yellowish 9 

8. Base of arista thick; last section of fourth vein arched and 

shorter than the penultimate section. (Wash.*) 

V ashingtona sp. nov. 
Arista not thickened; last two sections of fourth vein equal; 
face greatly receding; two dorsocentrals. (Idaho*) 

atrata, sp. nov. 

9. Stemopleurse black; at least tip of palpi blackened; third 

antennal joint mostly or wholly yellow 10 

Sternopleurae black; palpi and antennae yellow; mesonotum 

with short white pilosity (Mex.) exigua Wulp 

Stemopleurse yellow; palpi wholly yellow; third antennal joint 

black. (N. Y.,* N. J.,* III.,* Wis.) Memalis Loew 
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10. Palpi wholly black; third antennal joint round, wholly yellow 
(eastern) or upper edge dark (western); frontal trian^ 

black. (N. H., Alaska*) lepis Loew 

Palpi with black tip; third antennal joint oval, tipped with 
black; only ocellar spot black. (Europe*; Can., N. Y., 
Colo., Wash.*) roscB Fabricius 

Psila microcera sp. nov. 

Male, Length, 4 mm. Entirely yellow except for the black 
ocellar prominence and the black upper edge of the third antennal 
joint. Frontal triangle almost reaching the suture, periorbits 
distinct, one fronto-orbital, postverticals diverging and long, 
cephalic bristles black; antennae short, third joint rounded, 
slightly longer than deep, arista bare and black. Eyes nearly 
round, equal to the longest diameter of the cheek. Thoracic 
bristles black, strong, two notopleural, one supra-alar, one dorso- 
central, two scutellars. Wings hyaline, with a yellowish tinge, 
veins yellow, sections of the fourth vein proportioned 2:7:5, 
of the fifth vein 12 : 1, posterior crossvein transverse. 

A single specimen collected by Professor A. L. Lovett at DuflFy 
Prairie, Ore., July 26, 1915, and presented by P. R. Cole. Three 
females collected by R. C. Shannon at Sprague, Ewan and Medical 
Lake, Wash.* The last mentioned specimen has the bristles 
yellow. 

Psila colorata sp. nov. 

Male, Length, 4 mm. Head yellow, a small black spot between 
the ocelli; lower occiput swollen; third antennal joint twice as long 
as deep, black beyond the arista, which is yellow, and white-pilose; 
mouthparts yellow; cephalic bristles long and black, no fronto- 
(H*bitals. Mesonotum, scutellum, center of metanotum, and lower 
pleurse yellow, humeri, mesopleurse, pteropleurse and sides of 
metanotum black, prothoracic spiracle yellow; thoracic bristles 
black, hairs yellow, one dorsocentral, pleural hairs sparse. Abdo- 
men black. Legs wholly pale yellow, apical spurs small and 
yellow. Halteres whitish; calypteres luteous, the fringe blackish. 
Wings with yeUow tinge becoming brownish apically, veins luteous, 
the third vein becoming brown, sections of fourth vein propor- 
ticmed 1 : 1 : 2 : 2.1, the last section slightly arched, posterior 
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crossvein transverse, curved, twice as long as the last section of the 
fifth vein. 

One specimen. Austin, Tex., April ^, 1900. 

Psila washingtona sp. nov. 

Female. Length, 4 mm. Head, thorax and abdomen entirely 
shining jet black, the fine pubescence pale. Face one-third longer 
than the front; cephalic bristles black, two minute fronto-orbitab; 
antennse black, the third joint bluntly triangular, one-half longer 
than wide, the arista black, thick at the base then subulate, its 
pubescence very short; mouthparts black. Thoracic bristles 
black, two dorsocentrab, pleural hairs not abundant. Legs 
mostly blackish, coxse jet black, the knees, front tibise, tips of 
posterior tibiae and the tarsi brown. Halteres yellow. Wings 
with uniform yellow tinge, veins yellow, sections of fourth vein 
proportioned 1:1:2: 0.8, the last section arched, posterior cross- 
vein nearly transversely located, more than twice as long as the 
last section of fifth vein. 

One specimen. Mount Constitution, Orcas Island, Wash., 
July 17, 1909. 

The s|>ecies comes nearest the European P. nigra Fallen, which 
usually has from two to four dorsocentrals, one to three fronto- 
orbitals and the last section of the fifth vein more than half the 
length of the posterior crossvein ; its arista is not thickened basally . 
P. morio Zetterstedt is also similar, but has two distinct fronto- 
orbitals, four dorsocentrals, black tarsi and the anterior crossvein 
more basally located. P. atra Meigen has a more pubescent 
arista, two fronto-orbitals and four dorsocentrals well developed. 

Psila atrata sp. nov. 

Length, 3 mm. Head, thorax and abdomen entirely shining 
black, the fine pubescence yellow. Head conical, the face very 
greatly receding and nearly half longer than the front; cephalic 
bristles black, one minute fronto-orbital; antennae blackish, the 
third joint elliptical, the arista blackish, not greatly thickened at 
base, its brown pubescence short but obvious; mouthparts black. 
Thoracic bristles black, two dorsocentrals, pleural hairs sparse. 
Coxse black, femora blackish, knees narrowly brown, anterior 
tibise and all tarsi brown, hind tibise broadly blackish along the 
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middle.' Halteres yellow. Wings with uniform slight yellow 
tinge, veins pale yellow, sections of fourth vein proportioned 
1:1:2:2, the last section only slightly curved, posterior cross- 
vein nearly transverse, equal to the last section of fifth vein. 

Twenty specimens. Type from Boville, Idaho, June 18, 1911; 
paratypes from same place (Melander), Troy (W. M. Mann) and 
VoUmer (J. M. Aldrich), all in Idaho; and Hood River, Ore. 
(F.R. Cole). 

Chyliza Fallen 

Dorsum of thorax yellow. , 2 

Dorsum of thorax mostly black, the humeri and scutellum usually 
red , 5 

2. Pleurw more or less yellow 3 

Pleurae and pectus black, a quadrangular black prealar spot; 

abdomen black; all femora with apical black ring; palpi 
reddish (Mex.) erdhea Giglio-Tos 

3. Pleurae entirely yellow; wings hyaline (Fla.). . .similis Johnson 
Upper half of pleurae with black vitta; apex of wings 

clouded 4 

4. Apical cloud of wings following the margin, not widened behind, 

veins two, three and four ending in the cloud; pleurae 
marked with only the vitta. (N. J., Pa., D. C, Kans.,* 
Colo., La., Mex.) ( Tetradiscus pictus Bigot) . apicalis Loew 
Apical cloud widening behind, apex of veins two, three and four 
not clouded. (Mex.) {Tetradiscus notatus Bigot, not 
Chyliza noiaia Loew) higoiiy nom. nov. 

5. Front and hind femora blue-black but brownish at base, front 

tarsi black; palpi red; wings hyaline; thorax dark green, 

shining. . (Can.) metallica Walker 

Femora black except tips, tarsi yellow; palpi black; wings 

smoky; body black. (Ore.*) leguminicola sp. nov. 

Femora largely yellowish, sometimes with subapical dark 

ring 6 

6. At least hind femora with well marked subapical black or brown 

band; wings with apical clouding, second and third sections 

of costa as three to one 7 

Femora yellow, at most reddish apically; wings not clouded 
apically, second and third sections of costa of robusta pro- 
portioned two to one 11 
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7. Femoral bands present on all legs; palpi brown (Europe; 

Mass., del. Hough) annidipes Maequart 

Femoral bands weak or wanting on front and middle legs 8 

8. Vertex narrower than depth of eye; head largely yellow, 

punctured; halteres yellow , 9 

Vertex much broader than depth of eye; head black except 
narrow stripe on lower occipital orbits, deeply pitted; 
halteres black. (Wash.,* Ore.) scrobiculata sp. nov. 

9. Palpi entirely black 10 

Palpi tipped with black; anterior femora apically dark; sides 

of thorax more or less yellow; first posterior cell basally 
shaded. (Mex.) varipes Wulp 

10. Head, humeri, scutellum, posterior sides of mesonotum and at 

least sterno-mesopleural suture yellow. (N. H., D. C, 

N. J., Idaho.,* Wash.*) notata Loew 

Thorax entirely black, except a reddish scutellar 3pot, occiput 
and frontal orbits mostly black. (Mass.*) . . erudita sp. nov. 

11. Black; antennae, broad apices of femora, tibiae and scutellum 

reddish; marginal cell dark gray, costal cell brownish. 

(Nev.) robusta Coquillett 

Blackish-green; antennae black; legs yellowish; wings hyaline. 
("U. S.") nigroviridis Walker 

Chyliza scrobiculata sp. nov. 

Female. Length, 6 mm. Robust, deeply and closely punctured, 
with short dense woolly pale pubescence and short black bristles. 
Head large, eyes oblique, lower occiput deep, upper occiput flat, 
head coarsely punctured except the face and the shining vertical 
triangle which reaches half way to the antennae, front opaque 
except the periorbital stripes; head black except for an orbital 
yellow stripe on lower occiput and a small orbital spot just below 
the antennal level; antennae black above, yellow below, the third 
joint thumb-shaped, half longer than broad, arista brown on basal 
third, apically white; palpi broad, hairy and black. Thorax 
entirely black except the outer part of the scutellum, metathoracic 
callosities strong. Abdomen depressed, densely pubescent. Legs 
including the coxae reddish yellow, the hind femora with a subapical 
incomplete black annulus. Halteres black. Wings smoky black- 
ish throughout, darkest along the costa and at the tip, second 
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costal section three times the third, first vein ending near middle 
of the wing, third and fourth veins parallel. 

Two specimens. Spokane, Wash., 30 August (Melander); 
Whitman National Forest, Ore., July (W. J. Chamberlin) in the 
collection of P. R. Cole. 

Chyliza leguminicola sp. nov. 

Length, 4-7 mm. Black, the anterior part of the front, the im- 
maculate face, cheeks, occipital orbits, antennse and scutellar 
margin luteous, the extremities of the femora, the tibiae except dis- 
tal half of hind pjair, and the tarsi flavous, coxse fuscous, halteres 
whitish. Front square, eyes large, palpi broad, frontal bristles 
black and inconspicuous, arista piceous, cephalic pubescence yel- 
low. Thorax with strong piligerous punctures, the yellow hairs 
more or less whorled, bristles black, reduced in size and number to 
one pair each of supra-alar, intra-alar, dorsocentral and acrostichal, 
four scutellars. Abdomen sericeous with golden pubescence. 
Calypteres and fringe yellow, wings infumated, darker anteriorly, 
veins firm and black, costal sections proportioned 4:5 : 2, fourth 
vein 1.5 : 2 : 3, fifth vein 10 : 1, hind crossvein transverse. 

Three specimens sent by L. P. Rockwood, who has swept this 
fly from the lupine, Lupinus folyphyllus Lindl., at Forest Grove, 
Ore., toward the end of April. He has also foimd puparia at- 
tached to the lower part of this plant during July, from which adults 
emerged the following March when wintered at room temperatures. 

Chyliza erudita sp. nov. 

Male. Length, 5 mm. Black, closely but not deeply punctured, 
the pale pubescence dense and appressed, bristles black. Head 
variegated black and yellow, the occiput black except the lower 
orbits, front subshining, centrally brownish, measuring in width 
seven-eighths the depth of the eye, frontal triangle narrow, reach- 
ing two-thirds the length of the front, two fronto-orbitals, face 
yellow, with two blackish subantennal spots, cheeks black except 
at the mouth-opening, mouthparts black, the palpi very broad; 
antennce yellow, the upper edge darker, arista white and feathery 
pubescent. Thorax entirely black except the reddish tip of the 
scutellum. Legs including the coxae pale yellow, the hind femora 
with prominent black subapical ring. Halteres pale yellow. 
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Wings with costal half infumated, second and third sections of the 
costa proportioned 3:1, third and fourth veins parallel. 
One specimen. Boston, Mass., May, 1914. 

Strongylophthalmyia Heller 

Heller, Wien. ent. Ztg. xxi, 226 (1902) Strongylophihalmus Hen- 
del, Wien. ent. Ztg. xxi, 179-181 (1902). 

One species occurs on the Pacific slope, having slender body and 
long legs suggestive of the Micropezidse or the Cordyluridse. The 
short antennae and little receding face suggest Chylizay but the 
slender, impunctate and nearly glabrous body and narrow wings 
are distinct from that genus. The vestigial, straight and evanes- 
cent auxiliary vein, distinct break in the costa before the end of the 
first vein, relatively long basal cells, absence of oral vibrissse, 
slightly divergent postvertical bristles, pubescent arista, absence 
of distinct pleural bristles, and widely open first posterior cell 
indicate the family Psilidse. From Chyliza the genus stands out 
in having the posterior cheeks not swollen, the center of the face 
neither sunken nor concave, the palpi slender, the pubescence 
of the notum and pleurae not dense, appressed or parted in the 
female, the sides of the metathorax not calloused, the calypteres 
long-ciliate, the first vein shortened and the anal crossvein incurved. 
Hendel further characterized his genus as differing from Chyliza 
in having long ocellar and postvertical bristles, the latter located 
far behind the ocelli, mesopleurse with distinct prealar bristle, only 
two strong scutellar bristles, with which chsetotaxy the present 
species agrees. The pteropleural hairs are sparse. 

Strongylophthalmjria angustipennis sp. nov. 

Length, 3.5 to 5 mm. Head, thorax and abdomen polished 
black, impunctate, male with striking yellow pubescence, female 
with pubescence pale and sparse, bristles yellow. Head globose, 
the anterior part of the front, more extended in the male, the face, 
very narrow cheeks, and lower occipital orbits yellow, face short 
and narrow, half the length of the front; eyes large, lower facets 
larger than the upper ones; two fronto-orbital bristles, frontal 
triangle not polished; antennce short, third joint orbicular, large 
and yellow in the male and brown and smaller in the female, arista 
brown, very briefly and closely pubescent; proboscis brownish. 
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palpi narrow, yellow in the male and brown in the female. Thorax 
slender, pectus yellowish, pleurae nearly glabrous. Abdomen 
narrow, male genitalia with two small spoon-shaped end-valves 
and central short penis, female abdomen tapering. Legs including 
coxfle pale yellow, the tarsi a little brownish, apex of hind femora 
and middle of hind tibiae usually dusky. Halteres paie yellow, 
calypteres yellow, with long fringe. Wings narrow, three times 
as long as wide, hyaline, veins brown, first vein ending at basal 
third of the wing, second and third sections of the costa propor- 
tioned 2:1, sections of fourth vein nearly 1 ; 2: 3, the last section 
arching forward but apically becoming parallel with the third vein, 
anal vein extending two-thirds the distance to Uie margin, anal 
crossvein recurved at tip. 

Twelve specimens. Type from Potlatch, on Hood's Canal, 
Wash., July 28, 1917; others from Blaine, Lynden and Auburn, 
Wash., and Lake Coeur d'Alene, Idaho, July to September. 
Several of the specimens were found on windows. . 



ON CERTAIN SPECIES OF HALTICA, OLD AND NEW. 

By H. C. Fall, 
Tyngsboro, Mass. 

About a year ago, after reading the then recently published 
paper^ by William Colcord Woods on the life histories of certain 
Maine Halticas previously regarded as varieties of H, ignita IlHg., 
and having examined typical examples of all forms, kindly sent by 
Mr. Woods, some observations seemed pertinent to the writer, 
but the matter was allowed to go by default, and nothing was done 
beyond communicating one or two points to Mr. Woods by letter, 
chief of which, perhaps, was the fact that his HaUica torquata was 
not the torquata of Le Conte. 

More recently comes Mr. Malloch's article,^ in which he, too, 
alludes to the probable error in identifying the eastern blueberry 
flea beetle as Le Conte's torquata. Although Mr. Leng frankly 
admits his responsibility for the mistaken identification, he is by no 
means the first offender, as the torquata mix-up really dates back to 
Horn's Synopsis of the Halticini in 1889, in which he erroneously 

1 Maine Agric. Exp. Station Bull., 273; October, 1918. 
« BuU. Brooklyn Ent. Soc. XIV, p. 123. 
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suppresses the name as a synonym of carinata Germ. As a matter 
of fact, in the series of carinata in the Horn collection the name label 
is attached to a specimen of iorqtmta bearing the locality label 
"Bengtn Co., Vt." The type of torquata came from Santa F6, 
New Mexico (not from Kansas as Malloch says), and while I have 
seen scores of specimens from New Mexico, Arizona, Nevada and 
California, I have as yet to see an example from anywhere east 
of the type locality. Mr. Malloch has specimens from western 
Kansas which he believes to be the true torquata. If he is correct in 
his. identification, this must I think, be the eastern limit of its 
range; but I strongly suspect his specimens are representatives of 
an unnamed species which is associated with torquata in collections 
and which will be described in the present article. 

The accuracy of the **Vt.'' label on the Horn specimen may, 
therefore, be most serioilsly questioned, the more so, since this is 
only one of a number of species ranging from the seashore to the 
western deserts, which bear the impossible label "Bengtn Co., 
Vt.*' These all come from the same collector, who undoubtedly 
mixed material from various sources, and then, perhaps long after, 
carelessly attached the same locality label to the whole bunch. It, 
therefore, behooves students of distribution to look with a very 
critical eye on this particular label before accepting it as genuine. 

If, as all the available evidence seems to indicate, torquata does 
not occur east of the Rocky Mountains or vicinity, then it cannot 
be the carinata of Germar, which was described from Kentucky at 
so early a date that even accidental importation from the western 
plains or mountains is out of the question. Unfortunately Ger- 
mar's description of carinata is too short and indefinite to be of 
much service, but it fits as well as any other the carinata of the 
Le Conte collection, which is also (and probably in consequence) 
the carinata at least in part of the most reliable modern collections, 
and of numerous bibliographical references. In the absence of 
any definite contradictory evidence this species should continue to 
bear the name carinata. It is not at all similar to torquata^ but is 
closely related to chalyhea and ignita; it is the ulmi of Woods. 

In the Horn Collection specimens of this species are included 
both with torquata in his carinata series and with his ignita series. 
The former association is diflBcult to understand, as they do not 
at all closely resemble one another, but it explains two confusing 
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statements in his Synopsis. In the table of species carinata is 
characterized as having the ante-basal groove of the thorax mod- 
erately deep, evanescent at the extremities and never entire. In 
the remarks preceding the table of species he says that specimens of 
carinata occur with the impressed line as entire as in chalyhea. 
The former statement, as well as the words "bright coppery red 
with bluish or purplish reflections," is evidently drawn from tor- 
quata, while the latter statement applies to the true carinata- Inci- 
dentally it may be remarked that the expressions, "ante-basal 
groove deep and entire" or "moderate and not entire," which 
look quite definite and satisfactory on the printed page, are really 
very difficult to apply in practice. Looked at from one position 
you unhesitatingly pronounce the groove entire, but viewed from a 
different angle you are quite as positive it isn't. The only course 
left to you is to try both roads, but this is no unusual thing in the 
use of taxonomic keys. But to come back to the H, torquata of 
Woods; if this is not the true torquata^ what is it? Malloch has 
assumed it to be an undescribed species, and has proposed the 
name sylvia. This action I fear is premature. A specimen taken' 
by myself at Tyngsboro, Mass., September 1, 1916, has been com- 
pared by me with Blatchley's type of cuprascens and proved so 
closely similar that I felt no hesitation in attaching that name to it. 
A Michigan example sent me by Dury, and others from Michigan, 
recently seen in the National Museum Collection are quite cer- 
tainly the same thing, and I have little doubt are identical with 
Blatchley's type. 

That very careful and painstaking work was done by Mr. Woods 
on the biologies of the Maine Halticas is obvious from a perusal of 
his report, which constitutes a valuable contribution to the re- 
corded life histories of our coleoptera. The results of his work 
have thoroughly convinced him of the specific distinctness in all 
stages of three forms "that in Horn's Monograph would fall under 
the single species ignita Illig." To these he gave the names corni, 
roscp and ulmi. As has been stated above, vlmi is to the best of our 
belief the carinata of Germar, so that two only are created at the 
expense of ignita. The writer has for some time inclined to the 
belief that the ignita complex would ultimately be broken up into 
a number of distinct species by more careful study coupled with an 
association with their food plants; he is, therefore, disposed to 
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accept the conclusions. o{ Mr. Woods, at least until further evi- 
dence is forthcoming. On the other hand it must be conceded, 
that aside from color and size, which may mean much or very little, 
the diflferences as presented are all very small and not entirely con- 
stant. While a difference in food plant is alwistys suggestive, it is 
of course by no means necessarily indicative of specific distinctness, 
the accompanying differences in color, etc., being quite conceivably 
no higher than racial in character. Mr. Woods' experiments diow 
that the larva of all the forms studied could be induced to feed 
more or less readily on a considerable variety of plailts. Appar- 
ently no effort was made to carry them through to maturity on any 
other than their preferred food plant, though the results of such 
effort, especially if successful, would have been of great interest, as 
would the results of attempts at cross breeding. Such experimen- 
tation is often difficult of accomplishment, and under the most 
favorable conditions involves skilled handling and a great deal of 
time. It is to be hoped however that Mr. Woods or some equally 
competent investigator may continue the work so well begun. 

It should be noted that two statements in Woods' "Key to the 
Adults," on page 154, are more or less misleading. The antennce of 
ulmi are said to be "one-half the length of the body." This cer- 
tainly is not always true, since in one of the two typical examples 
sent me the antenna is extended along the side of the body in good 
position for comparative measurement and is quite three-fifths as 
long as the body. Again, the so-called ''ignita of Chittenden" is 
said to have "segment 3 of the antennae longer than segment 4." 
This is not true of any Haltica in our fauna, imless possibly as an 
accidental individual variation. 

In this connection it becomes of interest to know just what the 
**ignita of Chittenden " is. Referring to his article on "The Straw- 
berry Flea-Beetle"^ it appears that so far as the beetle is described, 
it is the broadly conceived ignita of Horn's Synopsis, varying in 
color "from bright metallic golden, coppery, golden brown or pur- 
plish, to green and blue" and ranging in distribution from ocean to 
ocean and from Canada to Mexico. This does not help us any, 
but some observations made further on in the account of the life 
history as worked out by the author, supplemented by numerous 
specimens and some additional data kindly submitted to me by 

^ Some Inaeots Injurious to Garden Crops, Bull. 23 N. S. U. 8. Dept. Agrio. 1900. 
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Dr. Chittenden himself, show conclusively the species which may 
properly be called the **ignita of Chittenden," that is to say, the 
species whose life history he portrays is the H, litigata described 
some ten years ago by the writer, from Florida specimens. In the 
material from the Department Collections, sent me for examination 
by Dr. Chittenden, there are many of this species which so far as 
known to me ranges from the District of Columbia and Ohio to 
Florida and Texas, and is evidently common or even abundant in 
this region, and though paHial to strawberry, the beetles at least 
are inclined to be quite polyphagous, especially when swarming. 
The pin labels on specimens sent by Chittenden indicate the occur- 
rence of the species on rose at Biloxi, Miss.; on (Enoikera biennis, 
"reared from egg indoors," Biloxi, Miss.; on cr^pe myrtle at Nor- 
folk, Va., and Melbourne, Fla.; on strawberry at Orlando, Fla., 
Bellemont and Paget, Bermuda, and Tickfaw, La.; on turnip, Bee 
County, Tex.; on lettuce and on Gaura sinuata at Brownsville, 
Tex.; on Fuchsia at Washington, D. C. There is no mention 
whatever of larvae in the departmental notes relative to the above, 
except in the case of Gaura sinuata at Brownsville, where on March 
5, 1909, were found " larvae eating leaves" and eggs also collected. 
Gaura is nearly related botanically to (Enothera, and both are 
imdoubtedly natural food plants of this insect. 

Referring now to the biologic records, pages 74-76 of Bulletin 
23, we may say with considerable certainty that in all mentioned 
cases of injury to strawberries in Florida, North Carolina, Mary- 
land and Indiana, and to Fuchsia at St. Louis, Mo., the culprit was 
H, litigata. The species reported as feeding on grape at Tempe, 
Ariz. (Insect Life, Vol. I, p. 220) is without much doubt the H. 
torquata. This, under the name carinata, is also reported by 
Coquillet as feeding on grape at Los Angeles, Calif., and one of his 
specimens is now before me. The Minnesota "lesser grape vine 
flea-beetle" of Lugger is in all probability the "sixth" Maine 
species referred to by Woods, pages 150-151, and found by him on 
two occasions on woodbine. To this species Woods gave a manu- 
script name and sent me specimens suggesting that I describe it. 
On a recent visit to the National Museum at Washington, Mr. 
Schwarz showed me a long series of a new Haltica of which the life 
history had been worked out and a description written and already 
submitted for publication by Mr. Iseley of the Department of 
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Agriculture. I believe this to be the same as Woods* sixth species 
and Lugger's grape vine species. As for Bruner's Nebraska species 
and Gillette's Colorado species nothing definite can be said; Chit- 
tenden's brief references give no clue and probably the original 
articles would be insufficient for identification even if they were 
accessible to me.. 

The species occurring on laurel, the kalmice of Melsheimer, I 
believe as did Horn, notwithstanding the mysterious "plica sub- 
marginali," to be the typical ignita of Illiger. It is highly improb- 
able that a distinct species of Haltica with a normal submarginal 
elytral plica, but otherwise agreeing with our laurel species, can 
exist in the Atlantic region and no specimens of it have turned up in 
the more than one hundred years since Illiger published his descrip- 
tion. In a recent conversation with Mr. Schwarz, he expressed the 
opinion that this elytral fold was apt to appear fortuitously in any 
species of Haltica, more especially in the females. Apropos of this 
observation, there are now before me three examples of a small 
Haltica (^cf* s 1 9 ) recently sent me by Chittenden, in the female 
of which there is a tolerably well defined lateral elytral plica, while 
the males show slight traces of it. These specimens were collected 
at West Springfield, N. H., on Lombardy plum. They resemble 
greatly and probably are the H, roscp of Woods; however, they 
diverge slightly from my typical examples of toscp, and in the direc- 
tion of ignita {kalmice Melsh). What I take to be typical ex- 
amples of the latter differ from typical rosoe in their more brilliant 
color, slightly larger size, more coarsely punctate elytra, and in 
having the hihd margin of the thorax slightly sinuate each side of 
the middle so as to present a small median lobe. In my typical 
rosoe there is no trace of such a lobe, but this character is probably 
not entirely constant, nor are either of the others very dependable. 
In addition to typical rosce^ corni and ulmiy I received from Mr. 
Woods specimens of another formi of which he wrote as follows: 
**I have taken another member of the ignita group on laurel and 
am sending specimens under separate cover. I am calling it 
kalmicB MS. This runs close to roso' in every character, as far as 
eggs, larvae and pupse are concerned." From the above it must be 
obvious that rosce and ignita (kalmicB Melsh = kalmice Woods MS.) 
are exceedingly close if actually distinct, and that the Lombardy 
plum female with the submarginal plica might serve very well for 
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the type of lUiger's description. It will be of interest to note that 
laurel was not among the food plants offered the rosce larvse in 
Woods' experiments, but that wild plum was offered and refused. 

The following additional biologic notes gleaned from the material 
sent me by Chittenden may well be put on record at this time, but 
it should be borne in mind that unless otherwise stated it is only 
the beetles that were found upon the plants, and that in some in- 
stances, at least, the visitation probably has no economic signifi- 
cance whatever. 

H. bimarginata Say. Intervale, N. H., bred from alder; Gardiner, 
Me., collected on alder; Brownsville, Tex., feeding on willow; 
Guadalupe, Cal., on willow. This is the well-known alder flea- 
beetle; its occurrence on willow is more exceptional. 
H. carinata Germ. Mont Alto, Pa., on elm . 
H. chalybea 111. Orlando, Fla., and Warrenton, Va., on grape. 
H. evicta Lee. Moscow, Idaho, on strawberry. 
H.foliacea Lee. Tecumseh, Okla., "Coll on apple*'; Garden city, 
Kans., "feeding on weeds"; Childress, Tex., "on sugar beets." 
J7. knabii Blatch. Marshall Hall, Md., reared from larvse taken 
in field on (Enothera biennis. The specimens bear the label H. 
fuscocenea Melsh, as they probably do in other collections. 
H. 'probata Fall. San Luis Obispo, Calif., " on wild rose." 
H. suspecta Fall. Corcoran, Calif., " on sugar beets." 
H. vicaria Horn. Fort Collins, Colo., "Sugar beets." I do not 
think it likely that either of the last two species attack beets in 
the larval stage or that the beetles will prove a menace to crops. 
To the systematist the genus Haltica offers very great diflScul- 
ties; hence the especial need for the illumination which the com^ 
plementary work of the biologist may shed upon the obscure rela- 
tionships of the ignita group. While we have as yet no record of 
the food plant or habits of H, incerata Lee. of the Manitoba region, 
an examination of the type convinces me that it should be restored 
to specific standing. It should probably be associated with ignita 
and allies, but it differs more from either ignita, rosce or comi than 
they do from each other. The ante-basal groove of the thorax, 
though entire, is less deep than in either of these, the form rather 
narrower and less broadly shouldered, the color brown bronzed, the 
elytra typically with a faint greenish reflection which is often 
lacking. The resemblance of incerata to obolina of the Pacific 
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region is more marked than to any of the eastern forms, but the 
basal impression of the thorax is much stronger than in the latter. 
I have seen a good series of incerata collected at Winnipeg and 
Husavick, Manitoba (Wallis). 

There are yet a considerable number of probably new species in 
my collection, of which the following four may I think be described 
at this time in a recognizable manner. 

Haltica purpurea sp. nov. 

Oval, moderately elongate, dark bronze, the elytra with distinct 
purple lustre, surface shining. Head and thorax very finely aluta- 
ceous, varying to scarcely visibly so; elytra distinctly alutaceous. 
Antennce piceous, about I as long as the body, 4th joint slightly to 
scarcely longer than the 3d, fully twice as long as wide; 10th not 
quite twice as long as wide. Head i as wide as the prothorax, eyes 
only moderately prominent, their width as seen from the front 
evidently less than half the interocular distance; vertex contiguous 
to the flattened tubercles smooth, almost without punctures. 
Prothorax f as long as wide, sides narrowly margined, narrowed in 
front, subparallel in basal half and either with or without a feeble 
sinuation before the hind angles; punctuation sparse and minute, 
ante-basal impression fine and sharply defined, but not deep and 
not quite attaining the sides. Elytra distinctly oval in outline, 
widest at the middle, not quite \ wider than the thorax in the male, 
the female a little stouter; punctuation much more distinct than 
that of the thorax, but rather fine, the punctures separated on the 
average by about twice their own diameters, intermixed finer 
punctures almost entirely lacking. Body beneath and femora 
piceous, more or less distinctly purpureous; tibise and tarsi 
scarcely metallic. Last ventral of male with the usual apical lobe 
and smoother median impression. Length, 3.3 to 3.8 mm.; width, 
1.8 to 2.1 mm. 

Described from a series of 3cf 's, 19, taken at Tyngsboro and 
near Lowell, Mass., by the late Frederick Blanchard, from whom I 
received them. 

An attempt to place this species by Horn's table through a 
strict interpretation of the characters there used is likely to prove 
abortive. The oval form of the elytra is quite suggestive of the 
much larger califomica and obliterata, as well as cuprascens Blatch. 
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and the smaller fuscocenea. My suggestion would be that these 
five species together with heucherce sp. nov., the description of 
which follows, should be associated in the following order: oblit- 
eratay calif omicay cuprascensy purpureay heuchrcPy fuscocenea. 
Purpurea is probably nearest cuprascenSy the latter differing in its 
cupreous coloration, rather larger size and more elongate form, 
feebler pronotal groove, usually finer elytral punctuation and 
longer fourth antennal jomt, which is three times as long as wide 
and decidedly longer than the third joint. There are numerous 
specimens of this species in the Blanchard Collection, now in the 
Museum of Comparative Zoblogy at Cambridge, Mass. The type 
is a male labeled "near Lowell, Mass." 

Haltica heuchers sp. nov. 

Moderately elongate, head and thorax cupreoseneous, with feeble 
violaceous lustre, elytra distinctly purpureo-violaceous. Anten- 
nae scarcely more than half the length of the body, piceous, joints 
2-4 testaceous, several of the following joints more or less rufous 
basally; joints 3 and 4 subequal, the latter at most only slightly 
longer, 4th joint twice as long as wide, 10th scarcely more than J 
longer than wide. Head smooth, polished ; eyes smaller than usual, 
feebly prominent, their width as viewed from the front much less 
than half the interocular distance. Prothorax quadrate, less than 
J wider than long, sides parallel, rather strongly margined, feebly 
arcuate medially, surface finely alutaceous, and finely rather 
sparsely punctate; ante-basal groove moderately deep and prac- 
tically entire. Elytra suboval, humeri narrow and broadly 
rounded, sides feebly arcuate or (cf type) straight and parallel for 
a short distance at middle; surface distinctly alutaceous and rather 
coarsely punctate, intermixed finer punctures scarcely evident. 
Body beneath and legs, except tarsi, piceous with purplish surface 
lustre. Male with the last ventral segment lobed and impressed as 
usual. Length, 3.5 to 3.8 nun.; width, 1.7 to 1.85 mm. 

Described from four examples (type cf ) collected by Mr. Norman 
Criddle at Aweme, Manitoba **25-IX-1916," on Heuchera 
hispida. The specimens were sent me by Mr. J. B. Wallis, in 
whose collection are paratypes. The quadrate thorax and oval 
elytra suggest association vf'ith fuscoceneay before which this species 
may be placed as indicated in the remarks following the preceding 
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description. It is much larger than fuacowneay of diflFerent color, 
with smaller less prominent eyes, more distinctly punctate thorax 
with deeper ante-basal groove, and entirely dark legs. 

Haltica blanchardi sp. nov. 

Elongate oblong, green, elytra slightly, thorax rather strongly 
aeneous. Antennae a little longer than half the body; piceous, 
with slight metallic lustre; joints 3 and 4 subequal. Eyes prom- 
inent, their width as seen from the front nearly equal to half the 
interocular distance. Head above the frontal tubercles not visibly 
alutaceous and nearly impunctate. Prothorax \ wider than long, 
sides parallel in basal half, convergent in front, subangulate medi- 
ally, side margin moderate, surface plainly alutaceous, distinctly 
though finely punctate, basal groove rather wide, vaguely attain- 
ing the sides, sharply impressed at bottom, this sharper impression 
terminating before reaching the margins; hind margin broadly 
angulate at middle. Elytra oblong, not quite twice as long as 
wide, sides parallel for f their length, surface distinctly alutaceous 
and rather coarsely and closely punctate with scattered minute 
punctures intermixed. Body beneath and legs piceous with dis- 
tinct purple metallic lustre. Length, 3.1 mm. ; width, 1 .4 mm. 

Three examples only of this species are known to me; the type, 
taken by myself at Tyngsboro, Mass., July 6, 1893, and two other 
examples in the Blanchard Collection, also taken at Tyngsboro. 
In size and form it agrees very closely with anupna Horn and vac- 
cinea Blatch., and with them only. In both these species the color 
is more decidedly cupreous, and in neither of them is the surface 
sculpture so marked as in blanchardiy which has a finely scabrous 
aspect. In avfUBna^ described from a unique example from Geor- 
gia, the elytral punctuation is about as coarse but less dense than in 
blanchardi, the thorax obsoletely punctulate, the basal impression 
not quite so strong though quite sharply defined. Horn's state- 
ment that the antennae are slightly longer than the body is a mani- 
fest inaccuracy, nor should I describe the humeri as oblique. The 
Floridian species vaccinea differs notably from blanchardi in its 
smaller less transverse prothorax, with nearly straight feebly con- 
verging sides, and with polished almost imperceptibly punctate 
surface. 
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Haltica vialis sp. nov. 

Oblong oval, color above and beneath including the legs pur- 
pureo-violaceous; sutural region especially toward the base, with 
greenish reflections. Antennae dark throughout, feebly metallic, 
third and fourth joints subequal. Eyes not very prominent, their 
width viewed from in front less than half the interocular distance. 
Head smooth posteriorly; vertex, contiguous to the flattened 
tubercles coarsely punctate from side to side. Prothorax moder- 
ately transverse, a little narrower in front, widest behind the mid- 
dle, sides broadly arcuate, feebly convergent basally, more notice- 
ably so anteriorly; surface scarcely visibly alutaceous, closely 
comparatively coarsely punctate; ante-basal groove rather feeble, 
shallow and incomplete. Elytra oblong, slightly oval, sides very 
broadly arcuate, surface a little more coarsely pimctate than the 
thorax but scarcely as closely so. Body beneath often with green- 
ish reflections. Male with last ventral lobed as usual and with an 
unusually deep polished median longitudinal impression in posterior 
half. Length, 4.7 to 5.1 mm.; width, 2.2 to 2.5 mm. 

The type is a male and is one of two examples taken by myself 
at Raton, New Mexico, November 8, 1889. The specimens were 
taken, if I remember correctly, under shelter of some sort near the 
railway station while stopping for lunch on my first transconti- 
nental trip to California. I have since similarly taken the species 
at Seligman, Ariz., and have an example from Flagstaff, Ariz., 
taken by Dr. Fenyes. There are examples in the Le Conte Col- 
lection from Colorado and western Kansas (Popenoe), and in the 
Horn Collection from Colorado, in both cases placed with the 
superficially rather similar iorquata^ and both combined with the 
very different eastern carinata, a mix-up that it is certainly diffi- 
cult to comprehend. Compared with torquata the present species 
is rather larger and more robust, with a much larger thorax and 
conspicuously coarser punctuation throughout. The ante-basal 
groove of the thorax is also less sharply defined and the last ventral 
of the male more deeply impressed. 
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DESCRIPTIONS OF SOME NEW TROPICAL 
PACHYGASTRINiE. 

By Chari^s W. Johnson, 
Boston Society of Natural History. 

In describing a species of Psephiocerafrom Jamaica, my attention 
was called to two apparently new species, representing one Psephi- 
ocera and one Chalcidomorphina from British Guiana. The above 
genera by Dr. Enderlein cover these forms, while a paper by Dr. 
Kert^sz enables us positively to determine Cynipimorpha. With 
the limited material at hand, it is with some misgivings that I 
offer this paper, but the difficulty of obtaining smaller species from 
that region is so great that years slip by and they remain unde- 
scribed. For instance, the specimens at hand have been in my 
possession over eighteen years. It is to be hoped that the following 
bibliography and table of species will aid future workers. 

Cynipimorpha bilimeki Brauer. Fig. 1. 

C. bilimeki Brauer, Denkschr. der K. Akad., Wien, XLIV, 75, 1882; 
Kert^sz, Ann. Mus. Nat. Hung., VI, 343, Tab. 6, Figs. 1,2, 1908. 
In the latter paper Dr. K. Kert^sz has carefully redescribed 
Brauer's type and figured the antenna, thus enabling one to readily 
identify this species which otherwise would have continued to 
cause confusion among the closely related genera and species. I 
herewith reproduce the figure given by Kert^sz. The genus has 
been emended to Cynipomorpha by Enderlein, but the original 
spelling will have to stand. 

Psephiocera Enderlein. 

2Joologischer Anzeiger, 1914, Band 43, p. 300. Type P. flavipes 
Enderlein. 

Table of Species. 

1. Tomentum forming lines on the disc of the thorax 3 

Tomentum covering theentire thorax 2 

2. Scutellum and part of the pleura with light tomentum (Mexico) 

minuta Will. 

Scutellum with black tomentum, pleura shining black without 

tomentum (S. Brazil) flavipes Enderl. 
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8. Thorax with three lines of light tomentum which is also present 
on the sides, and on the middle of the pleura (Jamaica) 

metzi Johns. 

Thorax with a dorsal line of light tomentum, expanding into a 

large patdi in front of the scutellum, also present on sides 

and on part of pleura (Brit. Guiana) . . . .dorsaia sp. nov. 





Fig. 1. Antenna of Cynipimorpha hilimeki cT, after Kert^sz; Fig. 2, scutellum 
of Psephiocera minuta: Fig. 8, antenna of ChalcidoTnorphina auraia 9 , after Ender- 
lein; Fig. 4, antenna of Chalcidomorphina crevn 9 > Fig. 5; Scutellum of same. 

Psephiocera minuta (Willistbn). Fig. 2. 

Cynipimorpha minuta WiUiston, Biol. Cent. Amer., Vol. I, p. 252, 

Tab. 4, Figs. 19, 19a, 1901; Kert6sz, Ann. Mus. Nat. Hung., 

Vol. 4, p. 343, 1908. 

Psephiocera minuta Enderlein, 2^51. Anz. Band 43, p. 302, 1914. 

Eucynipimorpha minuta Malloch, Ann. Ent. Soc. Amer., Vol. 8, 

p. 312, 1915. 

As pointed out by Dr. K. Kert^sz this species cannot be placed 

in the same genus with Cynipimorpha biiimeki Brauer on account 

of the great difference in the antennce. It was later placed by Dr. 

Enderlein in the above genus. A specimen in my collection from 

Mexico agrees with Williston's description except that the femora 

are yellow with a slight brownish tinge below, and not "except the 

tips, nearly black." This is evidently a variable character and the 

specimen probably represents the extreme range of variation in 

this respect. The third joint of the antennae under a hand lens 

(12 diameters) is "finely roughened" but under the binocular with 
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an enlargement of. from 25 to 60 diameters the annuli show dis- 
tinctly and the roughening is due to rows of minute granules on the 
annuli; the third joint is yellow with a dark brown spot at the base. 
In this respect the genus seems to be closely related to Neopachy- 
gaster, the glossy brown spot on the antennal joint, which Malloch 
refers to as "possibly of a sensory nature," is here largely devel- 
oped. The only other character that seems to separate the two 
genera is the form of the scutellum. The side view given of C. 
minuta (fig. 19a) shows two small dorsal protuberances at the 
suture that are not mentioned in the description, nor are they 
shown in the dorsal view (fig. 19). 

Psephiocera metzi Johnson. 
Diptera of Jamaica, Amer. Mus. Nat. Hist., Vol. 41, p. 427, 1919. 

The apex of the scutellum is slightly shorter and less attenuated 
in this and the following species, than in P. minuta Will. 

Psephiocera dorsata sp. nov. 

? Front black, orbital margins whitish, face white, antennae 
yellow, the third joint with five narrow annuli, with a small brown 
basal spot, arista yellow. Thorax black when viewed from above, 
the yellowish tomentum forming a dorsal line extending just beyond 
the suture where it expands into a broad patch in front of the scu- 
tellum; there is also an obsolete transverse band in front of the 
suture; from the humeri large patches of whitish tomentum extend 
to the base of the wings and across the pleura; base of the scutel- 
lum with yellowish tomentum. Abdomen black, looking from be- 
hind the fourth segment has three lines of white tomentum, with 
only the dorsal line showing on the fifth segment, third segment 
with only a lateral patch when viewed from the side. Legs yel- 
low, femora except at the tips dark brown, front tibiae also brown, 
halteres white. Wings hyaline, costa and first longitudinal vein 
dark brown, stigma yellow, length, 3 mm. 

One specimen, Bartica, British Guiana, May 28, 1901 (R. J. 
Crew) . Type in the author's collection. 

Chalcidomorphina Enderlein. 
Zoologischer Anzeiger, 1914, Band 43, p. 298. Type C. aurata 
Enderlein. 
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Chalcidomorphina aurata Enderlein. Fig. S. 
Zoologischer Anzeiger, 1914, Band 4S, p. £99, figs. 4, 5. Colum- 
bia. 
The principal character that separates this from the following 
species is the form of the antennae. The scutellum of the geno- 
type was missing, but it is probably similar to the following species 
which is here figured. 

Chalcidomorphina crewi sp. nov. Figs. 4, 5. 
? Face black, whitish poUinose, front black shining, with 
white orbital spots midway between the vertex and antennse, from 
these very narrow orbital lines extend to the face, ocelligerous 
tubercle prominent, ocelli yellow, antennae situated about the mid- 
dle of the head in profile, blackish above and yellow below, first 
joint slender, about as long as the second and third combined, 
third joint broadened and somewhat flattened above and minutely 
flecked with white. Thorax black, with a dorsal line, a narrow 
transverse band at the suture, and a broad band near the base of 
the scutellum of yellow tomentum, on the humeri and pleura 
whitish, scutellum black, the tip longer and more attenuated than 
in the species of the genus Psephiocera, abdomen black, with a gray- 
ish pollinose arcuate band at the posterior margin of the third and 
anterior margin of the fourth segment, and a V-shaped marking at 
the end partly on the fourth and partly on the fifth segment. 
Legs yellow, the anterior femora brownish, halteres white. Wings 
hyaline with a slight brownish tinge, more noticeable toward the 
tip, veins brown, stigma yellow, middle portion of the costa and 
tip of the first vein dark brown, third vein branched. Length, 
3 mm. 

One specimen collected by Mr. R. J. Crew, at Bartica, British 
Guiana, July 3, 1901. Type in the author's collection. 
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NOTES ON THE LINES OF DESCENT OF LOWER 
WINGED INSECTS. 

By G. C. Crampton, Ph.D., 
Massachusetts Agricultural College, Amherst, Mass. 

In the February issue of the Entomological News for 1919 (VoL 
XXX, p. 42) the lines of descent of the Orthoptera and their im- 
mediate relatives, were discussed from the standpoint of the com- 
parative morphology of recent forms; but no attempt was made 
at that time to bring the results into harmony with the conclusions 
of Handlirsch, 1909 (Die Fossilen Insekten), who has attacked the 
problem from the standpoint of palaeontology. I would, there- 
fore, offer the following brief suggestions as to the location of the 
lines of descent of certain of the fossil forms described by Hand- 
lirsch, in the general scheme of the interrelationships of living in- 
sects. It should be borne in mind, however, that since the earlier 
fossil forms are known almost exclusively from their wing- venation, 
the position they are assigned in the general scheme is largely con- 
jectural, and must remain so until more of their anatomical details 
than the few incomplete fragments thus far brought to light are 
known — ^for the wing-venation alone (or any other one set of struc- 
tures) is entirely insufficient evidence upon which to base one's 
conclusions as to the interrelationships of insects. A good illustra- 
tion of this point is furnished by the fossil insect Eugereoriy in 
which the wings are very conservative (i. e., but slightly modified) 
while the head has proceeded far along the road to specialization — 
so much so, in fact, that it would be practically impossible to place 
Eugereon correctly in the general scheme, if it were known only 
through the venation of its wings. In the recently discovered 
winged Zoraptera (Proc. Ent. Soc. Washington, Vol. 22, p. 84, and 
p. 98), on the other hand, the wings are quite highly specialized, 
while the body structures are quite conservative, and if the de- 
tached wings were the only structures known, it is very doubtful 
if we would be able to place these insects in their correct position 
next to the line of development of the Isoptera. 

As was pointed out in the August, 1919, issue of the Transactions 
of the Entomological Society of London (p. 93), the Ephemerida, 
Odonata, and certain Palseodictyoptera form a group characterized 
by their inability to fold their wings flat along the top of the ab- 
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domen, and in an article in the May, 1920, issue of the Proceedings 
of the Entomological Society of Washington (Vol. 22, p. 98) these 
insects^ together with their immediate relatives (t. «., the Pro- 
tephemerida, Ephemerida, Protodonata, Odonata, certain of the 
Paleeodictyoptera, etc.)* were grouped in an ancestral superorder 
of insects called the Panpaleeodictyoptera, or Panplectoptera (from 
Packard's term "Plectoptera," applied to the Ephemerida). The 
lines of development of these insects are shown in Fig. 1, although 
all of the fossil forms are not represented in the diagram. 

As is indicated in Fig. 1, the fossil Palaeodictyoptera occupy a posi- 
tion at the base of the lines of descent of other winged insects, and 
have apparently departed as little as any known forms from the 
first types of winged insects to be evolved. Some of the insects 
usually included in the order Palseodictyoptera are apparently 
more closely related to the insects grouped about the Plecoptera, 
and should be included in the next superorder (Panplecoptera) . 

ODONATi 
FBaTODOMATi 

IDi 

IDi 

PALAEODICnOPTEBA 



Fig. 1. Lines of descent of the Panplectoptera. 

The Ephemerida are in some respects intermediate between the 
Palffiodictyoptera and the Plecoptera (together with certain other 
forms), and they also exhibit certain archaic features carried over 
from their Apterygotan forebears — for winged insects were un- 
doubtedly derived from ancestors closely resembling the Lepis- 
midse and other Apterygota, and could not possibly be derived 
directly from the Trilobita as Handlirsch would have us believe! 
The Ephemerida haye also retained certain features suggestive of 
Crustacean affinities, and a study of their anatomy (particularly of 
the immature stages) is of considerable value in tracing the evolu- 
tion of the higher forms. Handlirsch considers that the Ephemerida 
were derived from the fossil Protephemerida, and that the Odonata 
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were derived from the fossil Protodonata, and the lines of develop- 
ment of these forms were therefore placed close together in the dia- 
gram. The Odonata are apparently fairiy closely related*to the 
Ephem^rida, but their line of development leads away from that of 
most of the other insects, and they are such highly aberrant forms 
that a study of their anatomical features is of but little value in 
attempting to trace the lines of descent of winged insects in general. 

COLEOPTBRA 

\ nSRMAPTBRiL 

W EMBIIDIMA 
\\ HAKNTOMOIDA 

\\ / /PLBCOPTEIU 
\\ / /^HAPLOPTBROIDA 

Fig. 2. Lines of descent of the Panplecoptera. 

In Fig. 2, the lines of descent of the insects comprising the super- 
order Panplecoptera (z. e., the Haplopteroida [fossil], Plecoptera, 
Hadentomoida [fossil] Embiidina, Dermaptera, Hemimeridee, etc., 
and possibly including the Coleoptera as well) are shown. If we 
take into consideration only the Plecoptera, Embiidina, and Der- 
maptera, the group is characterized in general by a tendency to- 
ward the prognathous type of head {i. e., mouthparts directed 
forward), the presence of three segments in the tarsi, and the ab- 
sence of styli on the posterior margin of the hypandrium, or sternal 
plate beneath the genitalia of the male insect. The mesothoracic 
coxfie are usually as broad, or broader than long in these insects, 
and there is a marked tendency toward the retention of the longi- 
tudinal, rather than the cross veins of the wing in the members of 
the group. 

Handlirsch states that the fossil Haplopteroida are closely re- 
lated to the Plecoptera and that the fossil Hadentomoida are 
closely related to the Embiidina, so that the lines of descent of 
these forms have been represented as though extending rather close 
together in the diagram. The Haplopteroida are in some respects 
more specialized than the Plecoptera, and their line of descent 



Digitized by 



Google 



IWOJ CrampUm — Lines of Descent of Lower Winged Insects 119 

should have pos^bly be^n placed above that of the Plecoptera in 
the diagram. 

Of the living forms, the Embiidina are the closest relatives of the 
Plecoptera, the two lines of development paralleling one another 
remarkably closely. The Plecoptera are the more primitive of the 
two, however, and have departed as little as any known living 
insects, from the condition typical of the ancestors of the other 
insects of the group — and of the remainder of winged insects as 
well. The Dermaptera are related to both Embiids and Plecop- 
tera, and are intermediate between these insects and the Isoptera 
in many anatomical features. The Dermaptera are also extremely 
like the forms ancestral to the Coleoptera i» regard to their max- 
illffi, antennae, terga, wing bases, elytra, cerci (compare larvae of 
Carabidae with immature earwigs such as Dyscritina, Karschiella^ 
etc.), etc., and the members of the superorder Panplecoptera 
exhibit many other features which must have been present in the 
ancestors of the Coleoptera (compare head region of Harpalus and 
Embia, leg structures etc.). On the other hand, the Neuroptera 
(and in some respects the Hymenoptera also) are remarkably like 
the Coleoptera especially with regard to the structural details of 
the larvae, so that the Coleoptera could equally well be placed in 
the superorder Panneuroptera (to which the Neuroptera, Hymen- 
optera, etc., belong) as in the superorder Panplecoptera, and on 
this account the Coleoptera have been grouped with the Neurop- 
tera only provisionally, until I am able to find the forms which will 
enable me to determine definitely whether the closest affinities of 
the Coleoptera are with the Dermaptera and their allies, or with 
the Neuroptera and their allies. Anatomically, the Coleoptera are 
clearly intermediate between the Neuroptera and Dermaptera, and 
the ancestors of the Coleoptera were apparently intermediate be- 
tween the Isoptera on the one hand, and the Dermaptera, with 
their allies, on the other, although the "roots" of the Coleopteron 
stem strike down deeply toward the Embiid arid Plecopterous 
types of insects. 

The Zoraptera, Isoptera, Mantida, Blattida, and the fossil Pro- 
toblattida, with their immediate relatives, constitute the super- 
order Panisoptera, whose members are characterized chiefly by the 
markedly JEisymmetrical development of the genitalia bf the male 
insect, although this does not hold true of the Isoptera, in which 
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the genitalia of the male are not suflSciently well developed to be 
readily seen. The hypandrium, or sternal plate below the geni- 
talia of the male, frequently, bears a pair of styli on its posterior 
margin, in these insects, and cerci are present in practically all of 
them. The mesothoracic postscutellum is vestigial in the winged 
forms of most of these insects (excepting the Zoraptera) and the 
mesothoracic cox© are longer than broad in the greater part of the 
insects constituting this superorder. The lines of descent of these 
insects are represented in Fig. 3. 

ZORAPTERA 
ISOPTEHA / 
MANTIDA / 

BUTTIDA^ \ / 
PROTOBLATTIDA 



"^ 



Fig. 8. Lines of descent of the Panisoptera. 

Since Handlirsch maintains that the Protoblattida are inter- 
mediate between certain of these insects and the Palaeodictyoptera, 
the line of development of the Protoblattida has been represented 
as the lowest in the diagram (Fig. 3), although not very much is 
known of the structural details of the Protoblattida, to justify this. 
The more immediate ancestors of the insects comprising this su- 
perorder (Panisoptera) were doubtless very like the Plecoptera and 
their allies, although the ultimate ancestral types of these insects 
and the Plecopteroid forms as well, are doubtless to be sought 
among the members of the Pakeodictyopteroid group. Indeed, the 
more the Protoblattida depart from the Blattid and Manlid type, 
the more closely do they approach the Plecopteroid type, thus 
indicating that the latter forms resemble the immediate ance^ral 
forms from which the Panisoptera were derived. 

The Blattida and Mantida are extremely closely related and their 
lines of descent have been represented quite close together in the 
diagram. Taken alone, it would be rather diflBcult to determine 
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what living insects are the nearest to the ancestral type from which 
they were derived; but their near relatives, the Isoptera, are inter- 
mediate between the Mantid-Blattid forms and the insects related 
to the Plecoptera, such as the Dermaptera and Embiidina, and 
thus serve to connect the two groups. The Isoptera are in some 
respects more highly^ specialized than the Blattida; but in other 
features they are much nearer the ancestral Plecopteroid type, and 
might, therefore, be considered as in a sense more "primitive" than 
the Blattida. The Zoraptera are very close to the Isoptera; but 
have preserved many characters present in the Plecopteroid group. 
In fact, they are anatomically intermediate between the Isoptera on 
the one hand, and the Plecoptera (such as Leucira, Capnioy etc.) 
on the other, as was pointed out in a recent article in the Proceed- 
ings of the Entomological Society of Washington (Vol. 22, p. 98). 
They thus serve to connect the Isoptera with the Plecopteroid 
group, and the Isoptera in turn serve to connect them with the 
Mantida and Blattida. Furthermore, the Zoraptera are remark- 
ably similar to the ancestors of the Psocidse, the Thysanoptera, 
and the Psyllid Homoptera, and are very suggestive of the forms 
leading to the Hymenoptera and Neuroptera, so that a study of 
their anatomical details is of the utmost importance in attempt- 
ing to determine the paths of evolution of the higher forms. 

The fossil Protorthoptera, the Grylloblattida, Phasmida, and 
saltatorial Orthoptera, with their immediate relatives, constitute 
the superorder Panorthoptera, whose lines of descent are repre- 
sented in Fig. 4. The ovipositor of the female insect is unusually 
well developed in many members of this group, and many of them 
exhibit a tendency toward a thickening of the forewings, which 
are typically parchment-like in character. The cerci are usually 
reduced to a single segment (but not in GryUoblatta) and there is a 
tendency toward a reduction of the number of tarsal segments to 
four or less, in many members of the group. The males of some of 
these insects have retained a pair of styli on the posterior margin of 
the hypandrium (ninth stemite), and the genitalia are for the most 
part of a peculiar, highly modified type (excepting GryUoblatta). 

Since Handlirsch maintains that the fossil Protorthoptera are 
very like the ancestors of the insects in question, their line of de- 
scent is represented as among the lowest of those shown in Fig. 4. 
Such forms as GryUoblatta and the interesting little Phasmid 
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(STTLLIDAS ELCANIDAE 

GRYLLOTAtPIDAB \ / lOCUSTOPSIDAR 

LOCUSTIDASv \ \ / / raiDACTYLintt 
PHASM0DinA18...^^\^ \ \ / / / ACRIDIDAB 

GRYLLOBUTTID/U^^XV \l \l / / ^CHRSSMODIDAB 
raOTORTHQPTBRA ^ ^■"/^ -^ ^^PHASMIDA 




Fig. 4. lines of descent of the Panorthoptera. 

Timema, however, give us a much better idea of the structural 
details of the lower representatives of the group, since the fossil 
forms are too poorly preserved for this purpose. GryUoblatta is 
structurally intermediate between the Zorapteron-Isopteron group 
and the Dermapteron-Embiid group of insects, while Timema ex- 
hibits more Plecopteroid characters than GryUoblatta does. In fact 
Timema exhibits such pronouncedly Plecopteroid features that 
there can be no doubt that the Plecoptera and their relatives rep- 
resent the ancestral forms from which such insects as Timema (and 
hence those insects grouped with it) were derived. Of the other 
Orthopteroid insects, the Gryllidse and ** Locust idse" (Tettigoni- 
idse) are very like Grylloblattaj while the Acrididse (t. e., true Locus- 
tidfle) and Tridactylidae are nearer the Phasmidse. 

According to Handlirsch, the fossil Chresmodidse are very closely 
related to the Phasmidse, and are intermediate between the Phas- 
midse and the fossil Elcanidse, from which Handlirsch would derive 
the Tridactylidae. Handlirsch derives the Acrididse from the fossil 
Locustopsidse, and he considers that the Elcanidee and Locustopsi- 
dse are somewhat intermediate between the Acrididse and the 
Locustid-Gryllid group, so that they have been assigned this posi- 
tion in the diagram sbown in Fig. 4 — although the diagram in 
question is somewhat different from that given by Handlirsch to 
illustrate the interrelationships of the forms in question, especially 
with regard to the position assigned to the Phasmidse, which Hand- 
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lirsch considers as derived forms, rather than as primitive repre- 
sentatives of the types ancestral to the saltatorial Orthopteroids. 
Handlirsch, however, has reversed the evolutionary sequence in 
other instances as well, since he would derive the anatomically and 
embryologically more primitive Dermaptera from Gryllidse, and 
the fact that he derives the Hemimeridse (which are really a sub- 
order of the Dermaptera) as a distinct offshoot of the Gryllidce, 
would make it seem probable that he is not very familiar with the 
anatomy of the insects in question. 

ISCOPTERIk^TRZCHOPTBRi 
>PTBIUL 




HYMBNOPTERi 
PSOCIDi-HOMOPTBRi. 

2QRU?TEBi-I8QPTSRA. 

MANTI 
FROTOBUTTI 



COLBOPTERi 
JXMkFnSRk 
EMBIIDINi 
PLBCOPTBIU 
EPHBlfiSaDi 
PALAEODICTYOPTIRi 



Fig. 5. Lines of descent of higher insects. 

In Fig. 5, are shown the interrelationships of the insects occupy- 
ing a position near the base of the lines of descent of the higher 
forms. The most important of these are the Zorapteron-Isopteron 
group, and the Coleoptera with the Dermaptera, since the lines of 
descent of the Zoraptera, the Hymenoptera and the Neuroptera 
were derived from ancestors intermediate between these insects, 
while the Psocidse, Hymenoptera and Neuroptera are in turn 
intermediate between these insects and the higher forms such as 
the Homoptera, Mecoptera, Trichoptera, etc. Thus, the Psocida 
were evidently derived from ancestors extremely similar to the 
Zoraptera,* while the Psocida are in turn very like the ancestors 
of the Homoptera (which gave rise to the Hemiptera). The 

» Afl has been pointed out in a short paper soon to be published, the \%ing-vein8 of the Zorap- 
tera are remarkably similar to those of certain Psocida Thjrsanoptera and Homoptera. 
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Hymenoptera occupy a position somewhat intermediate between 
the Psocida and Neuroptera, but they are also very closely related 
to the Coleoptera, and it is very probable that their ancestors were 
anatomically intermediate between the Zoraptera (with the Isop- 
tera) and the Coleoptera (with the Dermaptera). The Mecop- 
tera (and Trichoptera) are quite closely allied to the Hymenoptera 
on the one hand, and the Neuroptera on the other, although their 
closest affinities are with the Neuroptera, such Neuroptera as 
Nemoptera being extremely like the forms, giving rise to the Mecop- 
tera and to the Diptera, which were derived from Mecoptera-like 
forebears. The Trichoptera and Lepidoptera, although related to 
the Mecoptera also, were probably derived from Neuropteroid 
ancestors closely resembling the Ithoniidse (such as Oliarces). The 
Neuroptera themselves are extremely closely related to the Coleop- 
tera, and doubtless arose from ancestors intermediate between the 
Coleoptera (with the Dermaptera and Embiidina) and the Zorap- 
teron-Isopteron group — in other words, the lines of descent of the 
Psocidfie, Hymenoptera, Neuroptera and other insects at the base 
of the stem of the higher forms converge to a point intermediate 
between the Zorapteron-Isopteron group on the one side, and the 
Coleopteron-Dermapteron group (with the Embiidina) on the 
other; so that these groups are of the greatest phylogenetic inter- 
est, not only from this fact, but also from their position on either 
side of the stem forms from which the Orthopteroid insects were 
likewise developed. 

With regard to the grouping of the different insect orders into 
superorders,^ there are apparently eight principal superorders in the 
class Insecta. Of these, the superorders Panprotura and Panthys- 
anura belong in the subclass Apterygota, while the other six belong 
in the subclass Pterygota. The principal representatives of these 
superorders are as follows: 
Proturoid Superorder (Panprotura) 

Protura, Entomobryoida, Sminthuroida, etc. 
Thysanuroid Superorder (Panthysanura) 

Campodeoida,* Lepismatoida, Machiloida, etc. 

> If it be advisable to restrict the termination **ptera" to groups of ordinal rank, the above- 
mentioned eight superorders might be termed the Poduriformia, Lepismiformia, Ephemeri- 
f ormia, Perliformia, Phasmiformia, Blattiformia, Psociformia, and Sialiformia. 

* A study of the anatomical details of Campodea, Projapyx, Japyx, etc., has shown that these 
insects belong to a single order, and that the division into Rhabdura and Dioellura is of subordi- 
nal value only. 
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PalflBodictyopteroid Superorder (Panpalceodictyoptera) ' 

Protephemerida, Ephemerida, Protodonata, Odonata, Pa- 

Iseodictyoptera, etc. 
Plecopteroid Superorder (Panplecoptera) 

Haplopteroida, Plecoptera, Hadentomoida, Embiidina, Der- 

maptera, etc. 
Orthopteroid Superorder (Panorthoptera) 

Protorthoptera, Grylloblattoida, Phasmoida, Orthoptera, etc. 
Isopteroid Superorder (Panisoptera) 

Protoblattoida, Blattoida, Mantoida, Isoptera, Zoraptera, etc. 
Psocoid Superorder (Panhomoptera) 

Psocoida, Mallophaga, Pedrculoida, Homoptera, Hemiptera, 

Thysanoptera (?),etc. 
Neuropteroid Superorder (Panneuroptera) 

Neuroptera, Hymenoptera, Mecoptera, Protomecoptera, 

Paramecoptera, Paratrichoptera, Trichoptera, Lepidoptera, 

Diptera, Siphonaptera, (and possibly Coleoptera and Strep- 

siptera.^). 



PAl^OMOPTEHA PANNEUROPTKRik 



PANISOPTERA 



PANPBOTUBA. 
SYMPHYU- 

PAaeopoM 



ANNELIDA 




PANPLECOPTERA 
PANPLECTOPTBRA 

PANTHYSANURA 



C^STACEA 
TOILOBITA 



lYXOSTOMIDA- 
ONYCROPHORA 



Fig. 6. Grouping of superorders in general scheme. 

The interrelationships of these superorders, and their positions in 
the general scheme, are represented in Fig. 6. As is indicated in 
the diagram, the Annelida represent as nearly as any known forms, 
the ancestral types giving rise to the Arthropoda. The Myzos- 
tomida-Onychophora group (including the Tardigrada) arose very 
near the point of origin of the Arthropoda, but these forms are of 
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less interest than the Annelida themselves {e, g,, Dugardina, and 
other SylUdee) in the study of Arthropodan development. 

The Trilobita and such Crustacea as the Apodidse (together with 
the Copepoda) are among the most primitive representatives of 
the Arthopoda, and the Crustacea in particular furnish us with a 
series of forms from the lowest type to the ancestors of the "My- 
ropoda" and Insecta, and some of them, such as the Isopoda, 
Tanaidacea, etc., have paralleled the insectan line of development 
in the most remarkable fashion, the resemblances in. many cases 
extending even to the minutest details, as I am hoping to show in a 
series of papers dealing with this subject. The "Myriopoda" ap- 
parently branched off from the Crustacean stem from ancestors 
resembling Bathynetta and other Anomostraca, and the Insectan 
line of development arose near the same point. Some of the lower 
Apterygota carried over in their development many features in- 
herited by such "Myriopoda" as the Symphyla and Pauropoda (as 
is the case with the Protura, Campodeoida, etc.) ; but many more 
Crustacean features were inherited by the forms leading up to 
winged insects, such as Machilis, Lepisma, etc., and were carried 
over in the Ephemerida. 

As is shown in the diagram (Fig. 6), the members of the Palceo- 
dictyopteroid superorder (i. e., the "Panplectoptera") arose from 
forms resembling the Panthysanura, or Thysanuroid superorder of 
Apterygotan insects, and are intermediate between the latter and 
the Panplecopteroid superorder (with the Panisoptera) . The 
higher insects (i. e,, the Psocoid and Neuropteroid superorders) in 
turn, arose from ancestors intermediate between the Panisoptera 
and Panplecoptera, although the "roots" of these stems strike 
downward into the Palseodictyopteroid forms also, as is indicated 
by the carrjang over of certain Paleeodictyopteroid features in their 
lines of descent. 

The occurrence of annectent forms intermediate between two or 
more superorders makes it extremely diflScult in some cases, to 
determine exactly where these forms belong. Thus the Coleoptera 
might be grouped either with the Neuropteroid Jnsects or with the 
Plecopteroid ihsects (Dennaptera, etc.),. while it is extremely 
difficult to determine whether to place the Grylloblattoida with the 
Isopteroid insects, or with the Orthopteroid insects — or even with 
the Plecopteroid forms. Similarly, the balance of characters in 
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the Isoptera (with the Zoraptera) and Dermaptera is so evenly 
divided between the Blattoid and Plecopteroid groups that it is 
only after careful consideration that one can make up his mind 
where to place them. On the other hand, such strongly aberrant 
forms as the Thysanoptera and Strepsiptera are also extremely 
difficult to place, and until more is known of the embryology, in- 
ternal anatomy, and further anatomical details of these forms than 
is at present available as evidence for determining theit closest 
affinities, the groupings here proposed must be regarded as purely 
provisional, and subject to further revision in the light of subse- 
quent investigation. It may be stated, however, that none of the 
facts thus far brought forward would indicate that the views here 
proposed are untenable, and a further study of the forms in ques- 
tion has in each case merely served to confirm the correctness of 
the conclusions concerning the groupings here proposed. 



PROCEEDINGS OF THE CAMBRIDGE ENTOMO- 
LOGICAL CLUB 

At the meeting June 8, 1920, Mr. Parker of the U. S. Entomo- 
logical Laboratory at Arlington, Mass., gave an accoimt of the effect 
of the hymenopterous egg parasite, Trichogramma minuium on the 
European corn-borer in this country. Last year 28,000 eggs of 
the corn-borer were examined and 43 per cent, were found parasi- 
tized by Trichogramma. Collecting notes were read by several 
members and notice was given of expected appearance of the 
periodical Cicada at several localities in Massachusetts, Connecti- 
cut and Rhode Island. It was voted to hold the next meeting on 
the second Tuesday in September. 

At the meeting of September 14, 1920, Mr. C. W. Johnson read 
a paper on the New England brood of the periodical Cicada and 
its failure to appear this year. Mr. Johnson had visited the place 
near the Logue reservoir in Washington, R. L, where the insect was 
found in large numbers in 1903 as described by A. S. Packard in 
Psyche for December of that year, but foimd none. He read a 
letter from Mr. George Dinmiock who visited the place at SuflSeld, 
Conn., where he had collected the Cicada in 1869 and found none 
at this time. Inquiries were made and letters received from the 
following places where the insect was seen in 1903 without any 
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appearance of them this year: Freetown, Mass., near Pall River, 
Russell, Mass., Tolland, Conn., State Line near Monson, Mass. 
Mr. Johnson concludes that the brood has become extinct. 

Mr. J. H. Emerton spoke of a visit to the summit of Mt. Wash- 
ington during the first week of July. Two new species of spiders 
were found under small stones at about 5,000 feet elevation. 

Mr. L. W. Swett said that he and Mr. S. E. Cassino had visited 
Mt. Washington as early as May 28 and again in August and found 
many rare lepidoptera. 

Mr. C. V. Blackburn showed a gynandromorph of the Gypsy 
Moth with the right side male and left side female, each half with 
the usual size and colors of its sex. 

At the meeting of October 12, 1920, R. Heber Howe, Jr., men- 
tioned the finding of eight species of Dragon-flies new to New 
England and showed maps giving their known distribution in 
North America. 

Prof. W. M. Wheeler gave an account of his visit last summer to 
the station of the New York Zoological Society 50 miles up the 
Essequibo River in the forests of British Guiana. One of the great 
sources of entomological interest was a leguminous tree, Tachi- 
galia, with long pinnate leaves in the hollow petioles of which live 
great numbers of Coccids, the excretions of which attract swarms of 
ants and other insects, including a social beetle, and these insects 
draw around them dipterous and hymenopterous parasites of many 
kinds. As these trees become larger and their wood harder they 
become the homes of great colonies of ants. 

Dr. Wheeler found one morning a decayed tree filled with a 
great colony of the ant Eciion burchelli. As they were driven out by 
smoke, clusters of them held together around large cocoons con- 
taining male pupae. The colony finally settled in two large masses 
in each of which was a freshly matured female. Specimens of the 
ants were exhibited. 

Collecting notes were read and discussed by several members. 

Mr. A. F. Burgess, Secretary of the Association of Economic 
Entomologists, said that enough copies of the Record of Economic 
Entomology to 1915 had been sold to pay the exi>ense of printing 
and he was now soliciting subscriptions to a supplementary volume 
bringing the record up to 1920, the manuscript of which was ready 
to publish. 
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BOOK REVIEWS. 

The Orthoptera of Northeastern America, by W. S. Blatch- 
ley. The Nature Publishing Co., Indianapolis, Ind., 1920. 

In this volume Professor Blatchley has added another to his 
valuable series of entomological treatises, useful alike to the special- 
ist and the general student of entomology, and one which was much 
needed, so many scattered descriptions having appeared in recent 
years at the hands of a number of authors that their collation and 
correlation by a special student of the order was greatly to be 
desired. Professor Blatchley 's residence in Indiana and Florida 
and his long familiarity with the group enabled him to bring to the 
task an equipment possessed by few; and his views on the syn- 
onymy, etc., of the various forms should accordingly receive the 
consideration they deserve, even though it is, perhaps, too soon to 
decide definitely the standing of some of the less known forms. 

The notes on songs, habits and distribution naturally constitute 
the most attractive part of the book to the biologist, but the bib- 
liography and synonymy are equally helpful to the student. 

The volume is well illustrated with text cuts, and well printed 
except for several instances of inversion of cuts, cases apparently of 
mistaken humor (?) on the part of the printer's devil (or should it 
read vice versa?) . So flagrant are these in character that one might 
truthfully say that Professor Blatchley owes it to his fellow-scien- 
tists, having manuscripts to publish, to acquaint them with the 
name of the firm responsible for such actions. 

The book is a very presentable, readable, and useful account of 
the order as found in eastern North America, indispensable to every 
student of the orthoptera, the first of its kind in its field, and we 
bespeak for it the welcome it deserves. 

A. P. M. 
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EXCHANGE COLUMN. 

Nelicef not to ezeeed four lines in length oonoeniing exchanges desired d speci- 
mens or entomological literature will be inserted free for suhsonbers. to be run as 
long as may be deemed advisable by the editors. 



Cynipidfe* — galls or the bred makers, — of the world desired for exchange or pur- 
chase. Will determine North American material. Address: Alfred C. Kins^, 
Bussey Institution* Forest Hills, Mass. 

Wanted: Insects of any order from ant nests, with specimens of the host ants, 
ttom any part of the worid; also Cremastochilinfle of the world. Will give cash or 
Cdeoptera, Hymenoptera and Diptera from the United States. — ^Wm. M. Mann, 
U. S. National Museum, Washington, D. C. 

Wanted: To exchange, or purchase for cash, specimens of the Genus Apantesis 
from any locality. Also to purchase rare Catocaltt. — Samuel £. Cassino, Salem, 
Biass. 

Wanted for cash: Lowest representatives of all famOies of insects, preserved in 
0uid. — 6. C. Crampton, Amherst, Mass. 

Wanted: Syrphidn (Flower-flies) from all parts of the world. Exchangee 
•didted. Will determine on the usual conditions. — C. L. Metcalf, Ohio State 
University, Columbus, Ohio. 

Largest Expanse — one each c?* and 9 Lepidoptera wanted for transfer purposes. 
Those not good enough for collections will do. Will buy, or exchange for local 
Lepidoptera, etc. — C. V. Blackburn, 12 Pine St., Stonefaam, Mass. 

Butterflies of Japan and Formosa, will be exchanged by S. Satake, 48 Aoyama- 
minamimachi 5-chome, Tokyo, Japan. 

For Sale: Pqrche, complete set, $40. Volumes 8 to 20, newly bound in 11 
volumes, red half calf, with black doth sides; also Ann. Ent. Soc Amer., com- 
plete, $12. Volumes 1 to 6, newly bound in black half calf, doth sides. — ^A. C. 
Hansen, 046 Margate Ter., Chicago. 

For sale, or exchange for entomological items not in my library^— American 
Entomologist, complete; Dyar, List of N. A. Lepidoptera; Redi, Experimenta, 
drca Generationem Insectorum, 1686; many others. — J. E. Hallinen, Cooperton, 
(Ml. 

Wanted: To examine, determine and exchange Cicaddlidse or "Jassidse*' 
from all parts of North America.— J. G. Sanders and D. M. DeLong, State 
Capitol, Harrisburg, Pa. 

Cochineal Insects: Wish to obtain living specimens of cochineal scales. Will 
purchase or exchange as may be desired. — C. T. Brues, Bussey Institution, 
Boston 80, Mass. 

Wanted: Spedes of Rhynchophora from Eastern North Amenca not repre- 
sented in my collection, in exchange for duplicates from Indiana and Florida. 
Lists of desiderata and duplicates on application. — ^W. S. Blatchley, 1580 Park 
Avenue, Indianapolis, Ind. 
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Ward's Natural Science Establishment 

84-102 College Ave., Rochester, N. Y. 




Best equipped esUMishmad in the United States for furnishing Entomo- 
logical Supplies and Specimens 

Special Attention is called to our 

American 'Eot, Insect Pins. 

Hand made Schmitt and other Insect boxes. 

Cabinets and Exhibition Cases of the finest workmanship. 

Life Histories of Insects of Economic Importance, in Riker Mounts, Paste- 
board and Wooden Exhibition Cases, and Preparations in Alcohol. 

Type, Mimicry and Protective coloration collections. 

Collections of Household, Garden, Orchard, Forest, and Shade tree pests. 

Fine specimens representing Sexual and Seasonal Dimorphism, and warn- 
ing colors. 

Our stock of Exotic Insects is unsurpassed, shipments from our collectors 
abroad arriving nearly every week. 

The following lists are sent free on application: 

116. Biolo^cal material for dissection. 

125. Life histories of economic insects. 

128. List of living pupae. 

129. Exotic Lepidoptera. 

130. North American Lepidoptera. 

131. Exotic Coleoptera. 

132. North American Coleoptera. 
143. Type, Mimicry, etc., collections. 
145. List of Pest collections. 

147. List of Butterflies for trays and decorative work. 
C-30. Catalogue of Entomological supplies. 

Amer. Ent. Co. price list of Lepidoptera 80 pages. Price 25c. Free 
to our customers. 

New duslrated cataiogue of Insects ready for distributian. 

Ward's Natural Science Esiablishment 
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HANDBOOK OF MEDICAL ENTOMOLOGY 

WILLIAM A. RILEV, Ph.D.. ProfBasor of tnKCt MorphobtV and ParailtoloB/p Cornell 
Unlveraity, and O, A- JOHANNSEN. Ph,D., PtohMBor of Bbloffy, 
Conidl University* 
A concUe account of potsonoun, tinmflitic anil dlteaie-carfvlxiit Iim«cci and their 
hIUcsi, Including d^ncrlptlona and tJluHtratlonfl of the principal flpedca^ vritli kcyv for 
thclf de terming tlotit and methods of controL Bound in Library Buckram, medluoa 
Svo. 34S paftea. Ftlcc, Sl.OO net* 



A MANUAL FOR THE STUDY OF INSECTS 

JOHN HENRY COM STOCK. Profcsaor of Entomology, EmerituB. Cornell Univeraity. 

This handbook Is deslltned to meet the neoda of teachers In the public ^hooli and of 
tfudenrsi In liljih schcjots and collf^^ea. The book in so written that any Intelligent 
teacher can II nd out fur hlmii^lf the more Important facts of Inaect Hfe- Includes 
tablea for Iddndfylnf^ any family of Insects of North America, The leading school and 
collefle text* 700 page*. 900 figure*. Price, $4-^^ uet. 



OPTIC PROJECTION 



SIMON HENRY GAGE, Profestor of HlBt«1p|y and Embryology. Emerilus. Cornell 
Univertity, and HENRY PHELPS GAGE, Pb.D., Comeil UniverHity. 

This Is a very comprehenilve work dettllng; fundamen tally and practically with cIib 
Magic Lantern, the ProJ^crlon MlcroscO(>e, the Reflecting Lantern and the Movtog 
Picture Machine* 730 pages. Over 400 figures. Postpaid, f3*00* 



THE MICROSCOPE 



(lltfa Revised Edition Ready > 

SIMON HENRY GAGE, Pmfessor of Histology and Embryology, Emedtiit, 

Cornell Unlver^ty. 

An author Itatlve up-to-date ^ulde for orfry one who uses the mlcroacope and for 

«Tcry bcfjinncr who wishes to use the microscope JnTelllgently Lind clfectlvGly. Should 

be In every school and college laboratory^ 472 pngea. ^li'S figures. FoHtpald, fl.OO. 



THE LIFE OF INLAND WATERS 

A Text Book ajFrfsh IVsier Bioiogy 
JAMES G, NEEDHAM. Ph-D.K Profeasor of Limnology and General Biology In Coniell 
University, and JOHN T. LLOYD> A*Bm Assistant in Limnology In 
Cornell Unlvfersity. 

ThiJ9 book Is a broad presentation of The field of fresh water biology, primarily in Ita 

•Clentlflc aspects, aLso In Us relatltin to commerclflL civlct aesthetic and public health 



Interests of man. Therein tio book In the English language covering the field, 
piously illUHEnited with photogrnphs from ^»atur«. 

43>S pages. 244 figures* Price, $3,00. 



Co- 



THE WINGS OF INSECTS 

JOHN HENRY COM STOCK, Profewor cf Entomology. Einerltus, Cornell University. 
This volume Is ^n exposition of the uniform terminology of the wlng-velutt of 
insects. Royal octavo, 430 pages. Illustrated^ Price, f 3. 75 net. 

SEND FOR ILLUSTRATED CIRCULARS 

For Sale at S'l Bookdealeri ar Sent Direct from 

THE COMSTOCK PUBLISHING CO. 

ITHACA, NEW YORK, U.S.A. 
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The Celebrated Original Dust and Pest-Proof 

METAL CABINETS 

FOR SCHMITT BOXES 

Thfsw cabin r.ts hav-o a spccjoMy conatrucUd groove or trounh sraund the front, lined 
Mih n matetinl of out own dosie^np vrhioh \m adiiiatiible to the prcnure of the front cover. The 
eaTer, when m place, is nuidt? fa*t by spring wire lock* or clmapi, CAuaing a poustant preseufe on 
the lininK in the groove. The cabin? U, in iidldition to being ab«:i!ut*?ly doat, moth and det- 
infstcs proof, lire impfn'iou* to fire, smoke, water and ntmospheric ehtneefl. Obvionaly 
thcae cabinets UttJ far superior to any instructed of non-nietAllic niateKAl. 

The interior in made of inctat, with opriftht partition in center. On the sides ftr« meUl 
BtipporU to hold 28 boxca. The regnlAr aizv ja 42^ in. high, 13 in. deep, 18} m. wide, inaide 
dlmeniiona: uaually enameled giwen oulaide. For details of Dt. Skinner*a conBtruotioa of thui 
cabinet, u^ Entomolagical Nowi, Vol. XV, page IT7. 

METAL INSECT BOX hm all thi? e«»enlial merita of the cabinet, hivina a grooire, 
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NEW SPECIES OF EMPHYTINAE AND SELANDRIINAB— 

HYMENOPTERA. 

By Alex. D. MacGilbivray, 

University of Illinois, Urbana, 111. 

The adulte of the following new species of TenthredinidsB 
were all bred from larvae. The specimens from New York were 
collected and bred by Dr. H. Yuasa, and the Maine specimens by 
the Maine Agricultural Experiment Station at Orono. 

Strongylogastroidea depressata sp. nov. 

Female. Body black with the following parts whitish : labrum, 
tegulae, procoxa?, mesocoxae, spot on metacoxse, and trochanters; 
with the following parts rufous : mandibles, angles of clypeus, dis- 
tal three or four segments of the antennae, legs beyond the troch- 
anters except the metatarsi which are fuscous to black, abdominal 
segments three and four, terga and sterna, and saw-guides in great 
part; third segment of antennae distinctly longer than fourth and 
not as long as fourth and fifth together; clypeus very shallowly 
emarginate; ocellar basin deep with vertical walls, surrounding 
median ocellus, extending between antacoriae; median fovea ob- 
scure; surface of oceUar basin and its bounding walls finely punc- 
tate; postocellar area polished; mesoscutellum with lateral por- 
tions coarsely punctate; saw-guides with dorsal margin concave 
and ventral margin convex, distal end bluntly rounded; wings 
hyaline; veins including costa pale, stigma infuscated. Length 
7 mm. 

Habitat: Orono, Maine. Sub. 39. 

This species is similar to unicincta Nort. The black collar, the 
pale femora, and the difference in the saw-guides will separate 
them. 

Emphytus yuasi sp. nov. 

Female. Body black with the following parts white:, clypeus, 
labrum, mandibles in great part, tegulae, collar, ventral half of 
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mesopleurcB and extending over mesostemum, coxae^ trochanters, 
femora except distal -ends of mesofemofa and metafemora, more 
or less suffused with rufous, tibiae except narrow band on caudal 
margin and* a ring at the distal end, protarsi and mesotarsi except 
narrow band on caudal margin, narrow band on proximal end of 
basitarsi of metatarsi, ventral aspect of abdomen, and caudal ter- 
gum except at sides; mesal portion of terga with a yellowish mark, 
largest on second to fifth, extending along caudal margin; clypeus 
deeply squarely emarginate; third segment of antennse distinctly 
longer than fourth; antennal furrows broadly rounded, indistinct; 
ocellar area elevated, ocellar basin a rounded furrow; median fovea 
indistinct; head punctate below lateral ocelli; oblique depression 
extending from lateral ocelli toward compound eye; mesonotum 
polished; wings hyaline, costal and proximal spot on stigma yel- 
lowish, veins and stigma black; saw-guides convex on dorsal and 
ventral margins, distal end obliquely rounded. Length 6.5 mm. 

Habitat: Ithaca, New; York. No. 171-1. 

This species is similar to apertus Nort., but the difference in the 
length of the third segment of the antenna? will separate them. 

Unitaxonus Gen. nov. 

Front wings with the radial and radio-medial cross-veins distinct, 
free part of subcosta one apparently wanting, free part of second 
anal vein present, slightly oblique, located some distance nearer the 
proximal end of the wing than media four plus cubitus one ; hind 
wings with the free part. of radius four and the transverse part of 
media two wanting, the second anal cell petiolate; antennsB with 
nine segments; clypeus nearly truncate in the female; the basi- 
tarsus of each metatarsus about subequal in length to the four fol- 
lowing segments. Type, Unitaxonus repentinus MacG. 

Unitaxonus repentinus sp. nov. 

Female. Body black with the following parts rufous ; mandibles, 
femora, tibiae, protarsi^ mesotarsi, and abdominal segments two to 
four, including terga and sterna; with the following parts whitish: 
labrura, tegulsB, procoxae, distal portion of mesocoxae, and troch- 
anters; antennae with third segment distinctly longer than fourth; 
clypeus faintly broadly emarginate, almost truncate; supradypeal 
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area elevated; median fovea broad, shallow, almost obsolete; ocellar 
basin oval, not deep; head including postoceUar area polished; 
median and lateral lobes of the mesonotum polished, mesocutellnm 
in part punctate; wings slightly infuscated, stigma and costa yel- 
lowish infuscated, veins black; saw-guides with dorsal margin 
straight, ventral margin convex, converging toward distal end, dis- 
tal end truncately rounded. Length 7 mm. 

Habitat: Ithaca, New York. No. 129-1-2. 

The male differs only in having the clypeus more deeply emar- 
ginate, limited on each side by slight projections and the bottom 
of the emargination straight. 

Unitaxonus rumicis spec. nov. 

Female. Body black with the fqUowing parts rufous: labrum, 
mandibles, distal two-thirds to one-half of coxae, trochanters, fe- 
mora, tibiffi, protarsi, mesotarsi, and abdominal segments two to 
four; third segment of antennae nearly twice as long as the fourth; 
clypeus only slightly emarginate; median fovea wanting; ocellar 
basin oval, deep, surrounding median ocellus, limited at ventral 
end by a round flat area between antacoriae; head polished; median 
and lateral lobes of mesonotum polished; mesopleurae densely seta- 
ceous and finely punctate; wings infuscated, costa pale, veins and 
stigma black; saw-guides with margins straight and distal end 
broadly bluntly rounded. Length 8 mm. # 

Habitat: Ithaca, New York. No. 91-2-1. 

The length of the third antennal segment and the shape of the 
saw-guides will separate this species from repentinus MacG. De- 
scribed from a single specimen in poor condition. 

Empria cetaria sp. nov. 

Female. Body black with the following parts white: labrum, 
tegulae,and legs except proximal two-thirds of coxae, distal third of 
metafemora, and distal end of metatibae; metatarsi infuscated; 
head polished, densely setaceous, punctate with numerous fine cal- 
ices ; clypeus flat, squarely shallowly emarginate, lateral projecting 
angles bluntly pointed; ocellar basin a shallow shield-shaped depres- 
sion including median ocellus; median fovea very minute, slight 
pit-like depression at ventral end of ocellar basin; antennae with 
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segments four and fiye subequal^ three distinctly longer than four 
and not as long as four and five together; head with a convex ridge 
between antennal furrows; ocellar and interocellar furrows obso- 
lete; raesonotum polished, mesoscutellum with caudal half punc- 
tured; saw-guides with dorsal margin concave, ventral margin con- 
vex, converging toward bluntly rounded distal end ; wings hyaline, 
veins, costa, and stigma brownish. Length 6 mm. 

Habitat: Ithaca, New York. No. 119-1-2. 

This species is related to celsa MacG., from which it can be dif- 
ferentiated by lack of ocellar and interocellar furrows. 

Empria cerina sp. nov. 

Female. Body black with the following parts white: labrum in 
part, collar narrowly, tegulse, distal ends of femora, protibi», meso- 
tibiffi, proximal and distal ends of metatibise, proximal end broader 
than distal, protarsi, and proximal portion of mesobasitarsi; cly- 
peus with a fine mesal ridge and tooth, ventral margin narrow, 
emargination shallow; antennae with third and fourth segments 
subequal, short; ocellar basin shallow, extending between antaooriae 
and bearing pit-like median fovea and median ocellus, latter 
bounded by distinct Y-shaped furrow; oceUay and interocellar fur- 
rows distinct; antennal furrows interrupted near middle; post- 
ocellar area broader than long; median and lateral lobes of meso- 
notum polished; mesocuteDum finely punctate; wings hyaline; 
veins brownish, costa and stigma inf uscated ; saw-guides with dor- 
sal margin straight, ventral margin convex, rapidly converging to 
obliquely, bluntly pointed distal end. Length 6 mm. 

Habitat: Ithaca, New York. No. 107-5-2 and 107-3. 

This species can be separated from cauduca MacG. by the shallow 
emargination of the clypeus and the form of the median fovea. 

Thrinax pullatus sp. nov. 

Male. Body black with the following parts rufous: collar nar- 
rowly, trochanters, femora, tibiae, and tarsi except two or three 
distal segments of the metatarsi ; abdominal terga with caudal por- 
tion with a narrow linear yellowish or rufous margin; antennae 
with third and fourth segments subequal; labrum densely seta- 
ceous; clypeus broadly, roundly, shallowly emarginate; median 
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fovea punctif orm ; ocellar basin broadly limited by a distinct frontal 
crest, surrounding the median ocellns; antennal furrows obscure, 
interrupted near middle of their length; vertical furrows deep, 
broad, longer than broad; postocellar area with a deep mesal fur- 
row connecting with shallow inconspicuous ocellar furrow; surface 
of head dull; mesonotum dull, indefinitely punctate or striate; 
mesoscutellum with distinct furrows on each side, polished on 
meson; metascutdlum polished, impunctuate; mesopleura dull, 
sparsely sericeous^ cerci distinct, short, porrect; caudal margin of 
caudal sternum rounded; wings hyaline, costa reddish, veins and 
stigma inf uscated. . Lenth 8 mm. 

Habitat: Ithaca, New York. No. 20-1. 

The general appearance of this species, the arrangement of the 
pale color and the line of the abdominal segments is similar to that 
of Strongylogaster politus Prov. The difference in the coloration 
of the abdomen will differentiate it from Thrinax impressatus Prov. 



NEW UNITED STATES ZOOCECIDIA. 

By B. W. Wells, 

State College, Raleigh, North Carolina. 

In the descriptions below, the author has indicated in each case 
whether the gall is a kataplasma or a prosoplasma. These terms 
of Kiister^s pertaining to the lower and higher galls respectively, 
deserve a prominent place in gall descriptions, for they connote 
very significant conditions. The writel- has pointed out (Botanical 
Gazette, May, 1921) that these groups have an evolutionary 
relationship. By ^^ataplasma^' Kiister means those indefinite galls 
whose structure is developed through hyperplasia of embryonic 
tissue, the end product not becoming in its differentiation, orienta- 
tion and form of tissues, fundamentally different from the normal 
plant part; they represent inhibitions of the normal differentia- 
tions, the more advanced ones thus approach homogenity. ^^Proso- 
plasmas,^' on the other hand, are definite galls whose structure 
differs fundamentally from the normal plant part, the tissues 
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in their form and orientation characters constituting an aggrega- 
tion of new qualities. 

In presenting these descriptions, it is with the hope that these 
forms may again be collected and the adult stages of the cecido- 
zoons be obtained. 

Not until the descriptions of the adults appear should -names 
be attached to galls; in the present paper the forms have been 
given a number which can readily be referred to by any future 
investigator. I shoidd like to here repeat a statement made in 
an earlier paper : "The custom on the part of some, of applying a 
specific name to an insect or mite, merely on the basis of the 
intimately associated gall, is to be deplored.^^ 

The familiar "catch-all^' generic names have been used in those 
cases in which the nature of the parasitic organism was determined, 
viz., "Cecidomyia^' for an itonidid form, "Cynips^' for a cynipi- 
^ous form, and "Eriophyes" for a mite gall-maker. 

The galls herein described and believed to be heretofore un- 
reported, are arranged on the basis of the plant affected. The 
plant genera are arranged alphabetically, Gray^s Manual being fol- 
lowed in the matter of nomenclature. 

Amelanchier 
Cecidomyia sp. Cecidium no v. Fig. 1 

1. On Amelanchier canadensis (L) Mefic, leaf ; . prosoplasma, 
appendicular, diverticulum type; stout balloon-shape with atten- 
uate tip, 3-5 mm. long, 2-3 mm. wide, reddish purple, surface, how- 
ever, with bloom which gives it a bluish tinge; galls commonly 
found in groups of two, on under side of leaf, each gall tilted out 
of the perpendicular position; opening in leaf -blade on side oppo- 
site the gall, minute, slit-like with definitely raised lips; cavity 
small in the broader, distal part connected with opening by a rela- 
tively narrow canal, walls thick with rather prominent veins; not 
common, Cedar Point, 0. Types in author's coDection. 

Cecidomyia sp. Cecidium nov. Fig. 2. 

2. On intervenal areas of leaf of Amelanchier canadensis (L) 
Medic, (service berry) ; prosoplasma, sub-ovid, laterally flattened, 
the sides paralleling the secondary veins, extending from both sides 
of the leaf, long axis perpendicular to the blade, 2-3 mm. long, 
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upper side rounded, yellow or red, lower side truncate with slit- 
like opening, yellowish, surface smooth; monothalamous, chamber 
in upper half of gall connected with slit-like opening by narrow, 
flattened canal, walls firm; locally abundant, Hocking Co., Ohio, 
Cedar Point, Ohio. Types in collection of author. 

Amorpha. 
Cecidomyia sp. Cecidium nov. Fig. 3. 

3. On Amorpha canescens Pursh, leaf rachis, leaflet either side 
or flower stalks; prosoplasma, up- walled type; cone-shaped with 
truncate ends, more or less curVed, when on leaflet, base projects 
as a rounded prominence beyond the blade, 4-12 mm. long, larger 
when on leaf or floral axes, galls of leaflets exposed to light dis- 
tinctly red in color, pubescence similar to that of normal plant; 
chamber shape conforms to that of gall ; fairly common, numerous 
on particular plants, Manhattan, Kan. Types in collection of 
writer. 

Cecidomyia sp. Cecidium nov. Fig. 4. 

4. On Amorpha canescens Pursch, leaflet ;.kataplasma, edge-roll 
type; revolute leaf edge, yellow, 3-5 mm. long, pubescent like nor- 
mal leaf; fairly common, Manhattan, Kan. Types in collection 
of writer. 

Albizzia. 
Coccid sp. Cecidium nov. Fig. 5. 

5. On Albizzia julibrissin Durazzini, stem surface; kataplasma; 
simple, circular elevations with depression in center containing 
coccid; 5.8 mm. dia., lighter in color than surrounding bark, the 
color of the new h3rperplastic tissue which has become axposed; 
locally common, Ealeigh, N". C. Types in collection of the writer.* 

The above gall may be found on stems of widely varying age. 
It may be formed on trunks measuring 7-8 cm. dia. The figure 
is from a stem measuring 3 cm. in dia. and which is 7 years old. 

Azalea. 
Coccid sp. Cecidium nov. Fig. 6. 

6. On Azalea nudiflora (L) Torr., stem surface; kataplasma; 
simple diamond-shaped elevations with rounded corners with de- 
pression in center containing coccid, 1 cm. long, elevation about 



Digitized by 



Google 



38 Psyche [April 

2 mm. above twig surface. Surface of raised portion coarsely 
striate due to splitting of original epidermis; abundant locally, 
Raleigh, N". C. Types in collection of the uTiter. 

Castanea. 
Cecidomyia sp. Cecidium nov. Pig. 7. 

7. On Castanea pumUa (L) Mill., leaf; prosoplasma, asym- 
metric up-walled type; arises from vein (under side) and curls 
in toward leaf forming pocket, blade above gall pressed upward 
forming umbo as seen from above, gall flattened parallel to blade, 
4 mm. long, 2 mm. wide, surface Bame as leaf or lighter; chamber 
ovoid, wall thick especially on vein side; abimdant on certain 
trees, Carolina Beach, N". C. Types in collection of writer. 

This gall is of especial interest for the reason that it is a strik- 
ing asymmetric variant of the up-walled type. It appears to be 
produced by an upgrowth from the vein which instead of being 
equal on all sides of the larva is distinctly^ one»-sided, resulting in 
the strongly curled or revolute structure observed. I know of no 
other gall like it in this respect ; it constitutes a new fundamental 
gall type. 

A relatively large itonidid larva was constantly present in the 
galls. 

Chenbpoditim, 
Cecidozoon undetermined. Cecidium nov. Pig. 8. 

8. On Chenopolium ambrosiodes var. anthelminticum (L) Gray, 
stem gall; kataplasma; simple fusiform enlargement of the stem, 
1-1.5 cm. long, color and texture same as stem, single chamber 
elongate, relatively large with irregularly pitted walls; not com- 
mon, Toledo, 0. Types in the collection of the writer. 

Cunila. 
Cecidomyia sp. ( ?) Cecidium nov. Pig. 9. 

9. On Cunila origanooides (L) Britt. (Dittany), bud gall, on 
ends of aborted upper branches; prosoplasma, up- walled type; suIh 
spherical, tipped with short point, 2-3.5 mm. dia., green at first 
early becoming bluish-purple, surface glandular same as leaves, 
sessile on branch end, invested below by an involucre of a few in- 
conspicuous, foliaceous bracts; chamber large, same shape as gall. 
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wall thin, similar to leaf in texture though slightly thicker than 
leaf; few on any one plant. Martin Co., Ind. Types in collection 
of writer. 

This gall was collected by Mr. Chas. C. Deam, to whom I am 
indebted for its shidy. 

Oleditsia, 
Cecidom3ria sp. Cecidium nov. Fig. 10. 

10. On Oleditsia triacanthos L., leaf rachis; kataplasma; sim- 
ple eloiigate swelling of leaf rachis, commonly the secondary axes, 
5-10 mm. long, about 1 mm. dia., surface same as normal rachis; 
monothalamous, the chamber a mere capillary tube; not unconmion, 
Toledo, 0. Types in collection of writer. 

Orindelia. 
Cecidomyia sp. Cecidium nov. Fig. 11. 

11. On Orindelia lanceolata Nutt. (Bosin weed), a modification 
of the floral head; kataplasma, rosette type; a mass of overlapping 
involucral bracts (each external bract much thicker than normal 
ones), the whole assuming an ovoid shape, 2.4-3.5 cm. long; single 
chamber at center surrounded by much reduced bracts, elongate - 
ovoid; one or few galU on single plant, infrequent; Fayetteville, 
Ark. Types in collection of writer. 

The characteristic salmon-covered larva of the ItonididaB with 
breast-plate was found in the galls. 

?ig. 11, left, shows a normal head and a galled one; right, sec- 
tion of affected head. 

Orindelia. 
Cecidomyia sp. Cecidium nov. Fig. 12.. 

12. On Orindelia squarrosa (Pursh) Dunal, bud gall; kata- 
plasma; sub-globose with attenuate tip or tips representing aborted 
leaf elements, 5-8 mm. dia., green, very prominent in axils of 
normal leaves, 1-4 chambers, each elliptical in outline, walls thick 
of firm, fleshy texture; not common, Manhattan, Kan. Types in 
the collection of writer. 

Hedeoma. 
Cecidom3ria sp. ( ?) • Cecidium nov. Fig. 13. 

13. On Hedeoma fulegioides (L) Pers. (Pennyroyal), a simple 
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inflated calyx; kataplasma, organoid type; calyx slightly inflated 
to sub-spherical form, 2 mm. dia., segments but slightly differen- 
tiated if at aU, yellowish, normal nutlets undeveloped. Rather 
abundant on specimens of pennyroyal seen. Jeffersonville, Ind. 
1-4 larvae present in galls. 

Collected by Mr. Chas. C. Deam. 

Pig. 13, upper, normal calyx ; lower, affected calyx. 

Ileterotheca, 
Lepidopteron. Cecidium nov. Fig. 14. 

14. On Heterotheca svbaxillaris (Lam.) Britton and Busby, 
stem gall; kataplasma; simple fusiform enlargement of stem, 
3.5—5 cm. long, about 1 cm. wide, epidermis split into elongate 
diamond-shaped areas concolorous with stem, chamber relatively 
large, shape of gall. Not unconunon, Arlington, Texas. Types in 
collection of writer. 

Ilex. 
Cecidomyia sp. Cecidium nov. Fig. 15. 

15. On Ilex vomitoria Ait., leaf; kataplasma, leaf -fold type; 
a simple fold of leaf along midvein with accompanying thickening 
of part involved, commonly affecting the terminal leaves in which 
the largest part of the blade is involved, 3-5 mm. long, 2-3 mm. 
wide, surface same as normal leaf except color is lighter or where 
exposed to sun, red tinged; Carolina Beach, N". C. (Fort Fisher) 
occurring on shrubs exposed to ocean; rather common. Types in 
collection of writer. 

Lepidium, 
Cecidozoon undetermined. Cecidium nov. Fig. 16. 

16. On Lepidium virginicum L., stem or root surface; kata- 
plasma; simple, sub-globular, sessile, at stem base or crown of 
root. .5—1 mm. dia., yellow, smooth; in each gall a yellow-ovoid 
egg was found (.2 x .15 mm.) enclosed by the homogenous, pith- 
like tissues of the gaU ; Arkansas. Types in collection of writer. 

The fact that this gaU has developed in the presence of the uu- 
hatched egg indicates the stimulus to have originated with th2 
adult cecidozoon at the time of oviposition. I was unable to rear 
the adults and am unable .to assign the gall to any group. 



Digitized by 



Google 



1921] Wells— New United States Zoocecidia 41 

I am indebted to Mr. M. B. Ensign for this material. 
Pig. 16, left, galls on stem base; right, included egg. • 

. Liatris. 

Cecidom3ria sp. Cecidimn nov. Pig. 17. 

17. On lAatris punctata Hook., bud gall; kataplasma; strt)- 
globnlar, consisting of a mass of swollen and fused leaves, the ends 
of some of them projecting distally from the gall, 5-10 mm. dia., 
3-6 elongate larval chambers; not common, Manhattan, Ejm.' 
Types in collection of writer. 

Lobelia. 
Cecidomyia sp. Cecidium nov. Fig. 18. 

18. On Lobelia puberuJa Michx., stem swelling; kataplasma; 
simple rather inconspicuous enlargement of stem, variable in length, 
the maximum being about 10 cm., width varying from 4-5 mm., 
flurface same as normal stem except for presence of a few longi- 
tudinal fissures in the epidermis exposing the, cortical layer; inter- 
nally the pith tissue contains a more or less broken, narrow cavity 
occupied by the larvae which are distributed in a linear series; 
all tissues of the stem are about equally involved in the hyperplasia. 
H*ot uncommon, Ealeigh, N". C. Types in collection of the writer. 

I am indebted to Mr. I. V. Shunk for the original collection of 
this material. 

Parthenium. 
Eriophyes sp. Cecidium Hov. Pig. 19. 

19. On Parthenium integrifolium L.; leaf -blade gall; kata^ 
plasma, diverticulum type with trichomes (erineum) ; extremely 
variable evaginations projecting either side of the leaf, the smaller 
ones covered internally and exteriorly with a heavy layer of tomen^ 
tum made up of slender, twisted, multicellular trichomes, larger 
pouches often nearly smooth on exterior* Bather infrequent. West 
Baleigh, N. C. Types in author^s collection. 

Fig. 19, left, affected leaf; right, two trichomes. 

Persea, 
Aphid sp. Cecidium nov. Fig. 20. 

20. On Persea Borboma (L) Spreng., leaf; kataplasma, leaf 
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edge-roll type; rather definite local inroUings (upper side) of leaf 
edge, wall markedly thicker than ordinary leaf, forming definite 
cavity, galls variable in size, .4-2 cm. long, 3-10 mm. wide, surface 
smooth, often glaucous, lighter in color than leaf when young, 
changing to red and finally black when olii; abundant, Wrights- 
ville, N. C. Tjrpes in author's collection. 

Pinus. 
Eriophyes sp. Cecidium nov. Fig. 21. 

21. On PiniLs echinata Mill., bud; kataplasma; rosette type; 
excessive proliferation of stem buds, the leaves either remain m^issed 
in the bud condition or develop in a semi-aborted fashion, forming 
a dense cluster or rosette; intermediate states are of course found; 
not uncommon, S. E. Ohio, North Carolina. Types in author's 
collection. 

For the first observed material of this form I am indebted to 
Mr. J. S. Houser of the Ohio Ex. Station. I have repedtedly 
collected it in North Carolina. In all collections the mites were 
demonstrated. 

Polygonum. 
Coleopteron sp. ( ?) Cecidium nov. Fig. 22. 
. 22. On Polygonum aviculare L. (Bird's Kiiot Weed), inter- 
nodal swelling; ovoid enlargement of intemode (sometimes involv- 
ing two intemodes), 8-13 mm. long, 3-7 mm. wide, green to red- 
dish brown, surface more coarsely striate than normal stem ; cham- 
ber large, same shape as gall, walls firm; few on plant; Mt. Ver- 
non, Ind. Types in collection of writer. 

This gall was collected by Mr. Chas. C. Deam of Blufifton, Ind. 

Larvae taken from the galls were tentatively determined as 
coleopterous by Professor Z. P. Metcalf of N. C. State College. 
It is to be hoped this insect may soon be successfully reared, for, 
if it is coleopterous, it will be an interesting addition to the very 
limited group of gall-making beetles known in America. 

Polygonum. 
Cecidozoon undetermined. Cecidium nov. Fig. 23. 
23. On Polygonum lapathifoUum L., leaf edge-roll gall; kata- 
plasma; variable in size and shape, often involving leaf to midrib. 
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roll very tight, yellow in color, contrasting strongly with normal 
part of leaf. Common locally, Baleigh, N. C. Types in colleo*. 
tion of writer. 

In the central region of these galls there constantly occurred a 
white larva without breast-plate. Whether or not these were merely 
secondary forms in a possible aphid gall was not determined. 

Quercus, 
Oymps sp. (?) Cecidium nov. Fig. 24. 

24. On Quercus Muhlehbergii Engelm., leaf; prosoplasma; 
broadly crescentic or banana-shaped^ attached laterally and sessile 
on under side of leaf, tips attenuate, 2.6 mm. long, 1 mm. wide, 
smooth, light green, cavity large ovoid not extending into tips, 
wall thin; not common, Manhattan, Elan. One specimen, type in 
collection of writer. 

Houard describes a similar gall formed on Q. toza of Europe by 
Trigonospis bruneicomis Tav. This form differs, however, in 
bearing long, straggling hairs. 

C3mip8 sp. Cecidium nov. Fig. 25. 

25. On Quercus stellata Wang., terminal twig swelling; kata- 
prosoplasma; broadly clavate to ovate, 1-2 cm. long, surface similar 
to normal twig, bud-bearing, monothalamous with false chamber . 
occurring distal to larval cell and opening exteriorly by constricted 
orifice, false chamber widest near proximal end, lined with thin 
layer of hard tissue, larval cell ovoi^ embedded in woody tissue 
which consitutes the bulk of the gall; not common, Arlington, Tex. 
Types in the collection of writer. 

Amphibolips sp. ( ?) Cecidium nov. Fig. 26. 

26. On Quercus marylandica Muench. at node (originates from 
bud meristem); prosoplasma, radiate-fiber type; balloon-shaped, 
1.5-2.25 cm., long axis, green at first, turning yellow when old, not 
spotted, smooth; larval chamber connected to peripheral zone by 
relatively few coarse fibers, outer zone or wall very thick (2-3 nun.) 
and of pith-like consistency, not shrinking when old; fairly com- 
mon, Arlington, Tex. Types in collection of writer. 

The above is comewhat similar to Amphibolips cookf Gillette. 
It differs in the absence of the red spots, has a thicker wall, is 
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never distally nippled and does not shrivel upon drying. The galls 
remain on the trees for some time after the leaves have fallen and 
thns arereadily observed in the winter. 

Cynips sp. Cecidium nov. Fig. 27. 

27. On Quercus stellata Wang., leaf petiole; prosoplasma; clus- 
tered, appendicular; single galls broadly fusiform, angular below 
through mutual compression, distally round-conic, 4-7 mm. long, 
3-5 mm. wide, reddish brown, puberulent; larval chamber in fall 
minute, .25 mm. dia., walls correspondingly thick, firm, fleshy, 
outer half more deeply colored (tannin bearing) than inner half; 
not uncommon, Arlington, Tex. Types in collection of writer. 

These galls are most commonly found on the petiole bases of the 
terminal leaves, where they occur in such masses as to give a strik- 
ing aspect to the branch end. They dehisce from the trees in late 
fall, the larva completing its development through the winter and 
spring. * • 

Rhus. 
Eriophyes sp. Cecidium nov. Fig. 28. • 

28. On Rhus canadensis Marsh, leaf; kata-prosoplasma, diverti- 
culum type; irregularly rounded pocket gall, appendicular, under 
side, 4-6 mm. dia., green to red, on upper side marked by conic 
depression filled voih. trichomes ; chamber highly branched, opening 
into depression, trichomes not abundant within; not uncommon, 
Manhattan, Kans. Types in- writer's collection. 

Felt* mentions a "cylindric pouch gall" on R, trilobata {ca/na- 
densis) from Utah. I have collected this narrow, fusiform type 
in'Kansas. It is sharply and constantly different from the above. 

1 Felt, E. p. Key to Am. Insect Galls. N. T. State Mus. Bull. 200. 1918. 

Solanum, 
Cecidozoon undetermined. Cecidium nov. Fig. 29. 

29. On Solanum nigrum (L.) bud gall; kataplasma, gall con- 
sists merely of two highly distorted leaves with their incurled edges 
tightly appressed, forming a large cavity within. The principal 
veins are not contorted, this condition being confined to the smaller 
veins and intervenal tissues which have through slight hyperplasia 
and hypeirtrophy grown beyond the normal bmits of the principal 
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veins. Infrequent; Fayetteville, Ark. Types in collation of 
writer. 

This curious, primitive gall is evidently formed as follows: 
The larvae get into the apical region of the developing stem whers 
they are able to interfere with the normal growth of two very young 
but definitely formed leaves ; the embryonic leaves associated with 
the apical growing point are suppressed and may be observed in 
the gall as a compact mass of tissue filling the space between the 
l)etioles of the leaves involved in the gall proper. 

One or two empty pupa cases of the web type were found in the 
galls. 

Taia, 
Cecidozoon undetermined. Cecidium nov. 

30. On Tilia americana L., leaf; kataplasma; highly irregular 
wrinkle and distortion of leaf brought about through inhibition 
of growth of intervenal tissue; the veins become greatly looped 
and twisted; not common, Cedar Point, 0. Types in the collec- 
tion of writer. 

Within the folds of the distorted leaves were found numerous 
small white larvje which apparently were the cause of the galled 
condition; no evidence whatever of the previous presence of aphids 
was found. 



A NEW ABERRAJJT FORM OF VANESSA VIROINlENSIS 

DRURY (HUNTERA FABR.). 

• By Chas. L. Fox. 

The museum of the California Academy of Sciences contains an 
apparently imdescribed variety of Vanessa virginiensis, which Mr. 
E. P.. Van Duzee, the curator, has turned over to the writer for 
description. 

Vanessa virginiensis var. ahwashtee var. nov. 

Upper side. Expanse 43 mm. Primaries : Colors as in typical 
specimens; fulvous, costal margin, apex and broad outer margin 
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of posterior half blackish; base, shaded with olive-brown; apical 
area marked nearly as in the typical form except that the sub- 
marginal line is broader and more suffused; posterior half showing 
an absence of the black bars found in typical virginiensis except 
for a slight trace in the cubitus, cell near a submarginal white spot 
usually found in the typical form. Secondaries : Groiind color as 
in primaries; submarginal row of blue eyelike spots represented 
by a row of small indistinct white blotches which run into a suffu- 
sion of white toward the anterior margin; exteriorly without the 
submarginal black line found in typical virginiensis; fringes as in 
typical form. 

Under side. Primaries: ground color whitish with the olive- 
brown markings of virgimensis much reduced; disk pale apricot- 
orange, pink in typical form, showing a white spot exteriorly and 
wanting the black bars of the tjrpical form; base with a double 
black mark ; co&rta with two black bars, as in virginiensis. Second- 
aries : ground color nearly white ; a basal band and two bars on the 
cell approximate anteriorly, one medial, the other apical, blackish, 
veined with white; anal area delicately shaded with blackish scales; 
submarginal eyelike spots characteristic of virginiensis much re- 
duced, the anterior almost obliterated; subapical black line heavier 
than in typical forms; other markings found in virginiensis absent. 

Described from one male taken by Mr. J. A. Kusche in Golden 
Gate Park, San Francisco, California, November 11, 1911. Type 
in collection of the California Academy of Sciences. Named for 
the Ahwashtee tribe of Indians formerly inhabiting the peninsula 
of San Francisco. 

This variation of V. virginiensis corresponds with the form 
muelleri of Vanessa caryce in the markings of the upper surface, 
while beneath, by its white color, it approaches Vanessa cardui 
elymi Kamb.* In the type specimen there is a slight folding of 
the primaries making the outer margin appear to be too deeply 
notched below the apex. 

I This form is quite distinct from var. fulva Dodse and from the aberration 
mentioned by Mr. H. M. Simms in Entomological News. XXV, p. 83, 1914. 
Explanation of Piatt ii. 
Fig. 1. Vanessa virginiensis ahwashtee n. var. Upper side. 
Fig. 2. Vanessa virginiensis ahwashtee n. var. Under side. 
Fig. 8. Vanessa cardui elyml Ramb. 
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NOTES ON THE SOUTH AMERICAN LACTICAS. 

By F. C. Bowditch, 

Boston^ Mass. 

In Psyche, volume xx page 127, is given a list of the Laetieas 
of the Stanford Expedition to Brazil, One of the chief character- 
istics of the genus as originally laid out, is the transverse groove 
of the thorax, abruptly terminated by a longitudinal cut; soon, 
however, forms turned up where this transverse groove was much 
modified, -then were added forms like thomcica Jac. where it was 
almost wanting, and the longitudinal cut only indicated; then 
calcarata 111. has a well developed spur on the hind tibia ( $ only), 
then a species appeared with anterior oblique depressions on the 
thorax (impressicolluf Jac), so that the genus as originally planned 
has been a good deal modified. Among the species undetermined 
in the above list are : 

rubricata lUig., 1 pair, Para. 

dehilis Har., 1 Madeira Mamore, No. 2219 Thaxter. 

trapezophorus Schf., 1 Porto Velho Rio Madeira, No. 2239 
Thaxter. 

This last species has two foveac on the front and seems rare in 
collections — though it may be that what seems a fovea is merely 
the rear of the not uncommon ocular sulcus, covered somewhat by 
the withdrawal of the head into the thorax. 

Lactica brunneipennis sp. nov. 

Oblong, medium sized, head, legs and antennae black; thorax, 
body below and eljrtra bright shining reddish-yellow, the latter 
on either side, with a wide black longitudinal median stripe, start- 
ing from the base and extending nearly to the apex, the dark color 
especially on the disk, being beautifully shaded into the red ground 
color. 

1 ( ^ ) Rio Madeira, Brazil, Mann and Baker, length 4 mm. 

Head impunctate on the vertex, and coarsely punctate in the 
deep ocular sulcus at the rear of the eye, antennae reaching a little 
beyond the middle of the elytra, the basal two or three joints more 
or less red, second joint short, half the length of the third, that 
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aiid the fourth about equal, thorax with nearly straight sides and 
ftrfely punctuate surface, the usual sulci both deep, straight and 
well defined, elytra very finely and inconspicuously punctulate, 
and a very obsolete basal depression; the extreme bases of the 
femora somewhat rufous. 

Lactica limbatus sp. nov. 

Ovate, small, pale straw yellow, labrunt, antennae (except the 
base), vertex and neck, and all the edges of the elytra (including 
the basal and sutural), very dark' reddish, piceous black. 

$ and 9 Porto VelhoRio Madeira, Brabil (Mann and Baker) ^ 
length 2>^-3 mm. 

Head finely punctured on the face, very sparsely on vertex, 
thickly in the ocular sulcus, antennae 2/3 as long as body, dilute 
rufous at base, joints 2, 3, 4, increasingly long, thorax with nearly 
straight sides, surface very finely punctulate, transverse sulcus 
fairly well marked, the cut-oflE at the ends as usual better defined 
and deeper, scutellum pitchy, elytra thickly and finely punctuate, 
without basal depression, the disk of each elytron of a pale straw 
color forming a regular oblong spot from base to apex, but not in 
any place attaining the edges; body below and legs uniformly pale. 
The elytral markings easily distinguish this form. 

Lactica bakeri sp. nov. 

Small, elongate parallel, anterior face, antennae, thorax and legs 
pale flavous, tinged (especially the latter) with rufous, rear of 
head, neck and elytra dark violet, body below greenish-black. 

5 examples, Porto Velho, Rio Madeira, Brazil (Mann and 
Beker), length 2^-3 J4 mm. 

Mouth parts, and antennae exteriorly, darkened with rufous, ver- 
tex with scattered punctures, sulcus of eye more thickly punctate; 
antennae reaching a little below the middle of elytra, joints rather 
stout and flattened, the apex of each joint with stiff hairs, thorax 
with dightly rounded sides, a few fine punctures on the disk, usual 
sulci, prominent, deep and straight, elytra parallel, without ba^l 
depression sparsely punctulate. The Mexican species hidalgoensis 
Jac. has the same coloration of the eljrtra but has the head and body 
below flavous. 
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Lactica spinifer sp. nov. 

Stout, like calcarata 111. or thoracica Jac. entirely flavous with 
black eyes (antennae .except first joint missing), hind tibia with 
a stout spur-like process (like calcarata) placed a trifle behind 
the middle on the inside. 

1 example Chancomayo Thamm (first Jac. coll.), length 4 mm. 

Head with a small median fovea, and a few punctures on the 
frcmt and vertex, thorax sparsely, finely punctulate, sides nearly 
straight, basal sulcus only moderately deep, the lateral deeply 
foveate; elytra smooth, polished, sparsely, finely punctulate and 
with a slight basal depression. 

The tibial spur easily distinguishes this form. 

In Ann. de Belg. 1893, Mr. Jacoby describes Ldctica thoracica, 
a Bolivian form,* as having the thorax "without any basal sulcus, 
the lateral grooves just indicated.^' My specimen came from Ca- 
chabe; it is the best example of the absence of the basal sulcus. 
Another form with the same characteristic is 

Lactica plagiata sp. nov. 

Ovate, convex, flavous, palpi, antennae, legs and breast pitchy 
black, elytra with a large common blue-black spot from the base to 
below the middle, leaving a narrow strip of the margin flavous, the 
rear edge of the spot straight. 

3 examples, 2^19, CachabS 1. c. (Rosenberg), length 4-5 mm. 

Head with well marked- carina between the antennae, front 
smooth, except for a few punctures, antennae reaching below the 
middle of the elytra, second joint small, the first two joints some- 
what testaceous below, thorax with straight sides, smooth and shin- 
ing above, with a few minute punctures, the basal sulcus barely 
indicated (it might be called absent), the lateral grooves slightly 
indented; elytra smooth, convex, lightly punctulate, thickly on the 
yellow area at the tip. In what I consider the 9 the hind legs 
are much more strongly developed than in the S and the apex of 
the hind tibia is broadened and flattened on the inside. The 
thoracic structure is almost identical with that of thoracica Jac. 

Sellata Baly is a well known form, widely distributed in Brazil. 
A species much resembling it superficially I separate as 
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Lactica dilatipes sp. nov. 

Small, oblong, light straw- yellow, antennae, except the base, most 
of the tibse an*d tarsi and a common triangular spot on the base of 
the elytra, dark piceons, hind tibia of S abruptly dilated, inside, 
near the tip (like some species of Colaspis). 

6^2^, Salinas Beni R. (Stuart), length 3J4-4 mm. . 

Head with a broad, smooth front, with a few fine punctures, 
antennse relatively stout, reaching the middle of the elytra, second 
joint nearly equal to the third, thorax with nearly straight sides 
very finely punctulate, sulci well marked, especially the lateral; 
elytra, smooth, shining, very minutely punctulate, basal depression 
slight, the dark spot does not cover the scutel, but touches the base 
in either side, running round under the shoulder, iand a straight 
line across the middle*; distinguished from sellata by the light legs 
and dilated S tibia; the punctuation of the 9 is stronger than 
the ^. 

Lactica seminigra Jac. P. Z. S. p. 176, is a preoccupied nan^e 

and should be changed to Rosenbergi. The $ hind tibia is di- 

tinctly curved and has a large spur-like process on the inside 

middle, like calcarata 111. In thoracica Jac. what I take to be the 

$ has a well marked dilation of the hind tibia close to the tip. 

The general shape of the body and the absence or otherwise of 
the ocular sulcus may be hereafter an aid in the future arrange- 
ment or division of the species of this perplexing group. 



OX PABAPSRIPATU8 LORENTZI HORST AND OTHER 

SPECIES OP THE GENUS FROM NEW GUINEA 

AND CERAM.1 

By Chakles T. Bbues. 

Mr. Frederick Muir forwarded to me soirie time ago three speci- 
mens of Peripatus collected by Mr. A. p. Pratt in the Arfak 
Mountains, Dutch New Guinea. • 

■ Contribution from the E«ntomologlcal Laboratory of the Bussey Institu- 
tion, Harvard University, No. 182. 
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Up to the present time, six species of Onycophora, all belonging 
to Paraperipatus have been found in New Guinea and the adjacent 
islands of Ceram and New Britain. In order of their discovery, 
they are the following: 

P. novcB-britannicB WiUey. 1898. New Britain. 

P. ceramensis Muir & Kershaw. 1909. Western Ceram. 

P. papuensis A. Sedgwick. 1910. Arfak Mts., Dutch North 
New Guinea. 

P. lorentzi Horst. 1910. Wichmann Mts., South Butch New 
Guinea. 

P. schuitzei Heymous. 1912. Gierman New Guinea. 

P. stresemanni Bouvier. 1914. Ceram. 

With the exception of P. schuitzei and its variety ferruginevs, 
these have been considered by Bouvier (*14) in an admirable paper 
which includes a key to species based on type material of novoh 
britannuB, papuensis, ceramensis and stresemanni. P. lorentzi is 
included in his table from Horst's descriptions ('10 and '11), but 
P. schuitzei is not mentioned. 

An examination of the specimens send by Muir shows that they 
are not P. papuensis, the type locality of which is the Arfak Moun- 
tains, from whence the examples before me also have come. They 
agree rather closely with P. lorentzi, originally discovered in the 
Wichmann Mountains which lie to the south of the region occu- 
pied by the Arfak range. In spite of the several differences de- 
tailed below, I have been forced to conclude that two species, 
papuensis and lorentzi occur in thg Arfak Mountains. Whether the 
two species occupy a different level, cannot be stated, as there is 
no indication of altitude on the label attached to the present speci- 
mens. However, papuensis occurs at an altitude of 3,500 feet, and 
lorentzi was originally found at 9,000 feet, so that it is very prob- 
able that the two do not overlap in their distribution. 

The types of P. lorentzi were females with 22 pairs of legs. All 
three of the present species are also females, each provided with 
23 pairs of legs. In the types the transverse body folds are of two 
types, consisting of brgad folds bearing mainly large papillae, alter- 
nating with narrow folds, which are supplied mainly with accessory 
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papillse. There are five or six folds of each kind to a segment^ and the 
narrow ones sometimes divide or may anastomose with the broad 
ones. In one of the present specimens such an alternation of broad 
and narrow folds can be seen, but in the others, and particnlarlv 
in pieces of integument removed from the body and mounted in 
balsam under a cover-slip, it is seen that the secondary folds are 
frequently as broad as the primary ones and that they show much 
irregularity, division and anastomosis. The middle creeping pad 
of the legs in the types is twice as broad as the first or the third 
pad, and in the present examples it varies from one and one-half 
times the width of the first or third. The nephridial tubercle of 
the fourth and fifth pairs of legs divides the third creeping pad 
completely in the type and also in the present specimens, although 
in one individual these tubercles are abnormally small and do 'not 
divide the pad. 

Aside from these differences, there seem to be no distinguishing 
features, and it would seem that two distinct forms cannot be 
distinguished. It is interesting to note that the specimens at hand 
approach P. atresemanni Bouvier from Ceram in having 23 pairs of 
legs (23-24 in stresemanrU and 22 in the typical lorentzi) and that 
the width of the second creeping pad on the leg varies from the 
size given for lorentzi to that given for stresemanni. 

In the case of the Papuan species, as more are being made 
known, it is evident that the same diflSculties are to be encountered 
in differentiating species as have already become apparent among 
the American Onycophora. 

While it 'is apparent that P. lorentzi in the Arfak Mountain 
region approaches the Ceramese P. stresemanni in the characters 
mentioned, it seems improbable that the two species are not dis- 
tinct, although it is evident that they approach one another very 
closely. 

As no photographs of the integument of P. lorentzi have been 
published, I have prepared some from the finely preserved speci- 
mens forwarded by Mr. Muir. 
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A NEW GENUS OP TERMITE GUEST PROM PIJI. 
By Wm. M. Makn, 

Bureau of Entomology, Washington, D. C. 

TKe beetle described below, was collected by the writer on several 
different islands in Piji, where individuals occur, one or two to a 
colony, with a termite (Nasutitermes sp.) common throughout the 
group and found in dead wood. They were running among the host 
where the latter were gathered thickest, in a manner conunon to 
many species of termitophiles, and similar in habits and behavior 
to our southern species, Trichopsenius depresstts Lee. 

Coleoptera, Staphylinidce, AleochcMini, 
Lauella gen nov. 

Mdle. (Near Perinthus Casey.) Small, moderately slender. 
Head, small, not coiistricted at base, broader than long, sides and 
occiput convex, vertex flattened. Eyes occupying less than half 
sides of head, glabrous. Antenn® inserted in rather large and 
shallow foveaB near interior margin of eye; 11-jointed; first joint 
three times as long as the third, remaining joints sub-equal in 
length; joints 3-7 cylindrical, 8-11 compressed, the apical more 
strongly so than the others. Clypeus submembranous, anterior 
margin straight Gula subcampanulate. Labrum twice as long 
as broad, the anterior border strongly, broadly and triangularly 
excised at the middle. Mandibles acute at the apex. Submentuni 
and mentum not distinctly divided, together large and sub-quad- 
rangular, with the outer angles rounded. Ligula small, strongly 
excised apicaUy; paragloss© not visible. Labial palp thick basally; 
second joint half as broad as the basal; apical joint less than half 
as broad as the second. Maxillary palp 4- jointed, basal joint short, 
second and third joints subequal, the apical slender and much 
. shorter than the third. Pronotum broader than long and a little 
broader behind than in front, sides strongly convex, anterior and 
posterior angles evenly rounded and not at all projecting. Elytra 
strongly transverse, nearly as broad and about two-thirds as long 
as pronotum, sides inflexed as in pronotum. Metastemum broad, 
epistema narrow; coxae contiguous. Abdomen narrower at base 
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than elytra, rather slender and tapering; with six segments visible 
from above, the first four strongly margined. Legs short and 
broad; femora and tibiae rather strongly compressed; femora with 
short tibial grooves; tibise rather broad, tarsi long and slender, 
4- jointed on all the legs; claws small. 




Fig. 1. Head of Lauella vitiensis sp. nov. 

ant, antennee; c, cardo; g, galea; gu, gula; 1, lacinia; li, ligula; m, anterior 
part of mentum (fulcrum); oc, eye; plb, labial palpus; pmx, maxillary palpus; 
pr, prostheca; si, labial stipes; sm, posterior part of mentum (sub-mentum). 

This genus is near Perinthus Casey, of which several species, 
all of termitophilous habit, are known from tropical America. 
Lmcella is distinct in having the antennae more robust, cylindrical 
at base, and with only the last four joints flattened (much less 
strongly than in any species of Perinthus), the eyes are not setose 
and the anterior border of the labrum is very strongly excised at 
middle. The legs of Perinthus are much less compressed. 
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In the male of Lauella the last dorsal segment is broadly and 
triangularly impressed. In the female seven abdominal segments 
are visible from above. 

Genotype. — Lauella vitiensis sp. nov. 

Lauella vitiensis sp. nov. 

Length 2.50-2.75 mm. (Fig. 1.) 

Dark brown, border of abdomen and. appendages paler. Head, 
pronotum and elytra strongly shining, abdomen moderately so. 
Head, thorax and elytra sparsely and finely punctate; hairs widely 
separated, long and erect. Abdomen above densely, though super- 
ficially punctate; with a covering of fine, short and silky recumbent 
hairs, most sparse on the dorsum, and a series of long hairs which 
are suberect on the margins and nearly recumbent on the middle 
of dorsum. 

Head less than half as broad as pronotum. Pronotum about one 
and one-half times as broad as long, broadest behind, sides little 
convex. Elytra together twice as broad as long, broadest in front, 
sides nearly straight, posterior border straight. Abdomen gradually 
tapering, a little longer than the anterior part of the body. 

Described from several specimens taken at Vunisea, Kadavu 
(type locality) ; Waquava and Tuvuca, in the Fiji Islands. 

The accompanying drawing of the under side of the head and 
the terminology of the same were kindly prepared by Dr. A. 
Boving. 



NEW DIPTERA PROM TEXAS AND MEXICO. 

By Charles W. Johnson, 

Boston Society of Natural History. 

Lepidostola perpolita sp. nov. 
Male. Black, face shining, nearly perpendicular, with a slight 
middle convexity, sides of the face depressed, the depressions and 
orbits yellowish pruinose, inferior orbit yellow, frontal triangle 
shining, the upper angle yellow, in a certain light, a narrow orbital 
line is seen, expanding and forming a spot on each side, narrowly 
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separated from the facial depression, vertical triangle prominent, 
projecting far above the eyes, occiput shining, antennae yellow, 
longer than the face, the first joint longer than the first and 
second together. Thorax black, with a wide band of bright yellow 
scale-like tomentum between the shining humeri, a wide arcuate 
band of the same yellow tomentum in front of the scutellum, be- 
tween the two bands some scattering yellow scales, pleura and scu- 
tellum shining, the latter very prominent, conical and slightly 
pubescent. Abdomen shining, the first and second segments thinly 
covered with yellowish hairs. ' Legs black, shining, bases of all 
the femora and the tarsi (except the last three joints of the front 
and the last two on the middle and hind tarsi), yellow. Halteres 
yellow. Wings yellowish hyaline, the veins, stigma and outer third 
of the wing slightly darker. Squamae margined with brown, the 
lower one fringed with long yellow hairs and the upper one with 
shorter brown hairs. Length 6 mm. 
One specimen, Mexico. 

Spilomyia texana sp. nov. 
Female. ^ Front and face light yellow with a slight brownish 
facial stripe and a spot on the inferior orbits ; vertex and occiput 
black, and densely pruinose ; antennae yellow. Thorax black, marked 
with yellow. The humeri fused with large quadrate spots, occupy- 
ing about two-thirds of the pronotum, leaving a wide black dorsal 
and transyerse band of equal width, the presutural and post-alar 
callosities yellow, from the latter extend arcuate markings, the* ends 
of which are separated at the suture by the width of the dorsal line 
of black, a large triangle in front of the scutellum, pleura with 
spots above the front and middle coxae, and a large median spot 
in front of the wing, a large spot is also present on each side 
of the metanotum, scutellum entirely yellow. Abdomen yellow, 
the extreme bases of the first to fourth segments black, the median 
interrupted bands on the second to fourth segments and occupying 
slightly oblique depressions, are brown, not black. Ventral seg- 
ments brownish black, margined with yellow. Legs, including the 
coxae, yellow, except the outer half of the front tibiae and all the 
front tarsi, which are black. Halteres yellow. Anterior of the 
wing, as far as the fourth vein, clouded with brown, fifth vein 
widely margined with brown. Length 18 mm. 
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Round Mountain, Blanco Co., Texas. Allied to S. hamifera 
Loew, and previously looked upon as a variation, but having so 
many distinguishing characters that it seems worthy of a. specific 
name. 



Xylota nebulosa sp. nov. 

Male. Pace yellow, front brownish, covered with a yellowish 
pubescence, cheeks brown, vertical triangle and occiput black, shin- 
ing, antennae and aristae black, the third joint round. Thorax 
bronze black, the humeri whitish poUinose, pleura and scutelluui 
black, somewhat shining. Abdomen black, the first segment shin- 
ing, the second with two large yellow spots narrowly divided by 
dorsal line, expanding posteriorly into a large triangle, base mar- 
gined with black which does not reach the lateral margin, third 
segment opaque, the side shining, fourth segment metallic green, 
covered with a yellow tomentum that is longer towards the pos- 
terior margin> fifth segment shining black. Venter brownish black, 
the second segment entirely yellow. Femora and coxae black, tibiae 
and tarsi yellow, the last two joints of the front and middle, and 
the last three joints of the hind tarsi, blackish, middle of the tibia 
brown. Halteres yellow. The outer half of the wing clouded with 
dark brown, base hyaline. Length 9 mm. 

One specimen, Texas. 

This resembles somewhat the figure and description of X. paux- 
ilia Will., but the roxmded, not elongated, third antennal joint, 
the less coarctate abdomen and the more heavily clouded wings, 
readily distinguish this species. 



Epiplatea dohaniani sp. nov. 

Male. Front brown, opaque, sparsely covered with short black 
hairs, the entire orbital margins whitish, face yellow, cheeks brown 
and about two-thirds the height of the eye, occiput brown, covered 
with short black hairs and whitish pruinose, sharply defined at 
the cheeks, antennae yellow, arista dark brown, base yellow. Thorax 
dark brown with short black hair, macrochaetae as in the genotype 
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(E. erosa Loew), pleura whitish pruinose, scutellum and abdomen 
dark brown, the fourth and fifth segments blackish. Halteres 
white. Legs light brown. Wings grayish hyaline with the tip 
beyond the outer cross-band whitish, the inner edge of this band 
poorly defined, the middle band extending from the costa (between/ 
the ends of the first and second veins), across the posterior cross- 
vein to the tip of the fifth vein, the inner band extending from 
the end of the auxiliary across the base of the discal cell to the 
tip of the anal vein, base of the wing yellow. Length 5 mm. 

One specimen, collected by Mr. S. M. Dohanian, at Kelley Field, 
near San Antonio, Texas, April 27, 1918. 

Stegana barretti sp. nov. 

Female. Face whitish, cheeks brown, shining, front brownish 
black, opaque, antennae brown. Thorax, scutellum and abdomen 
bluish black, shining, sparsely covered with fine black hairs, humeri 
and a large spot on the pleura below the base of the wing, snow 
white. Femora and tibiae black, tarsi yellow. Halteres yellow. 
Wings hyaline, with a slight yellow tinge. Length 3.5 nun. 

Collected at Amecameca, Mexico, Sept., .1900, by Mr. 0. W. 
Barrett. 



A SYMBIOTIC ORGANISM IN FULGORIDS. 

By F. Muir, 

Hawaiian Sugar Planters^ Experiment Station, Honolulu, T. H. 

When working on the natural enemies of the delphacid, PerJcin- 
Stella saccharicida, in Australia, in the latter part of 1919, I found 
that about eighty per cent of the eggs of this insect in the field 
were destroyed, and a fungus always present. At first I took 
the fungus to be the cause of the destruction of the eggs, but upon 
further investigation, I found that this was not so, and that these 
eggs were all pimctured and their contents sucked up by a Mirid, 
Cyrtorhinus mund/ulus (Bred.). 

Further observations revealed the fact that the young, adults 
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and eggs of all Delphacidse contained yeast-like cells very similar 
to the cells described by Speare in cutworms.* In the adult female 
PerJcinsiella these organisms clustered aroun^ certain parts of the 
ovarian tubes and evidently penetrated the walls and entered the 
eggs where they could always be found congregated in a roimd 
mass at the posterior end of the egg. They appear td be held 
together by a viscid substance, for under a little pressure they 
flatten out and return to a sphere when the pressure is released. 
With greater pressure the ball bursts and the cells are dispersed. 
After the eggs are laid, this mass becomes reddish, due to minute 
red bodies; during development it works up to the anterior end ot 
the egg and breaks up. Most of the cells appear to be thrown out 
of the embryo and lie under the egg cap, but a number remain 
within the embryo and multiply by end-building. After the young 
leave the egg-shell, the cells remaining within the shell germinate, 
develop hyphflB, and, if the conditions be favorable, fructify in a 
similar manner to Sorosporella uvella described by Speare. 

All the species of Delphacidse that I examined in Australia con- 
tained this organism, but in no species of Ciccadellidse could I find 
any. All species of Hawaiian Delphacidse so far examined con- 
tain ihem, and also Siphanta acuta, an introduced Australian 
fxdgorid. 

It appears that this organism is in no way inimical to its host. 
Perhaps it is beneficial, helping it to digest the starches and sugars 
which fonn a large percentage of its food. 

This note is published in the hope that some student of mycology 
wiU make further investigations, work out the life history and 
identify the fungus. 

•Jour. A«ri. Research XVIH. 8,. 1920, pp. 899-440. 
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PEOCEEDINGS OF THE CAMBRIDGE ENTOMOLOGICAL 

CLUB. 

The annual meeting was held January 11th. The Secretary 
reported 11 meetings during the year, with average attendance 
of 22. Eleven members were elected and the present members 
number 81. The Treasurer's report showed that $923.28 had been 
paid for the publication of Psyche, and $943.06 received from 
subscribers. $58.00 had been received from assessments and $56.42 
paid fot general expenses. The editor of Psyche reported that the 
magazine had been reduced in size and 161 pages published, with 
a small number of illustrations which had been paid for by con- 
tributors. 

The following officers were elected for 1921 : 

President Nathan Banks. 

Vice-President : L. E. Reynolds. 

Secretary J. H. Emerton. ' 

Treasurer P. H. Walker. 

Executive Committee C. A. Frost, A. P. Morse, 

P. G. Bolster. 

Prof. Brues, who had attended the entomological meetings of the 
American Association for the Advancement of Science at Chicago, 
gave an account of the proceedings. Prof. Wheeler gave an account 
of a visit to the entomologists at the University of Illinois. . 

Mr. A. P. Morse showed several grasshoppers and frbghoppers 
especially abundant on the grass, Andropogon scoparius, widely 
distributed along the sea coast. 

Mr. B. H. Howe, Jr., showed a. diagram of the elevations of 
land in New England used for plotting the vertical distribution 
of insects. 

Mr. VarAs who had attended club meetings for the past three 
years and was about to return to his home in Chile, asked for cor- 
respondence and exchange of specimens. 
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EEPRODUCTION IN THE APHIDID^ WITH A CONSID- 
ERATION OP THE MODIFYING INFLUENCE OP 
ENVIRONMENTAL PACTORS.^ 

By Leopoldo B. Uichanco 

College of Agriculture, University of the Philippines, 

Los Banos, P. I. 

Literature on aphids abounds in references to the existence of 
an ''aseiual" and a **sexual" reproduction. As a matter of fact, 
however, they reproduce sexually only, the term "sexual reproduc- 
tion^^ being generally accepted by zoologists as meaning reproduc- 
tion by means of special reproductive cells, and "asexual reproduc- 
tion'' that method which involves a direct division, or budding, of 
an animal without the intercession of specific germ cells. 

Reproduction in aphids may be subdivided into two categories: 

1. Amphigony. This involves the union of reproductive cells of 
both sexes, the female gamete, or egg, necessitating fertilization by 
the male gamete, or spermatozoon, as a prerequisite to development. 

2. Parthenogenesis. In this mode of reproduction the male ga- 
metes are dispensed with, the egg developing without having been 
previously fertilized. Hertwig and Kingsley (1912, p. 130) char- 
acterize parthenogenesis as "a sexual reproduction in which a degen- 
eration of fertilization has taken place." In addition to the two 
foregoing methods of reproduction, occasional cases of pcedogenesis 
(e. g., in Aphis avence Pabricius, as reported by Ewing, 1916, and 
in Toxoptera grarnvnum Rondani, Webster and Phillips, 1912) 
have been reported. Psedogenesis is parthenogenesis occurring in 
the preadult stages of animals. 

Amphigonous reproduction is considered as the more primitive 
method in insects, parthenogenesis being the result of a later 
specialization. The latter method of reproduction has become of 
normal occurrence in aphids and has practically supplanted the 
former, amphigony taking place only under the influence of ad- 
verse conditions in the environment. We have thus in aphids a 

* Contribution from the Entomological Laboratories of the Bussey Insti- 
tution, Harvard University. No. 191. 
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very remarkable instance of a highly specialized group of sexually 
reproducing animals in which fertilization of the female reproduc- 
tive cells as a prelude to development has been reduced to an 
apparently unnecessary and unessential physiological process. 

General Features of Amphigony in Aphids. 

In the amphigonous generation both sexes are, of course, repre- 
sented. The presence of the male is the only characteristic of the 
amphigonous generation. 

The main external characteristics of an amphigonous female 
are the general absence of wings (Baker, 1920), and the presence 
of an ovipositor in certain species (Buckton, 1882, p. 119). Davis 
(1908) also noted the presence of ^^sensoria" on the hind tibiae 
as a secondary sexual character of the amphigonous female, "at least 
in the subfamilies Pemphiginae, Schizoneurinae, Lachininae and 
Aphidinae."^ Internally, the most conspicuous features are the 
presence of a spermatheca and a pair of collaterial glands. The 
acessory glands, as well as the vagina, of which they are an evagi- 
nation, and also the oviducts, are easily recognizable on account 
of their relatively thick walls. The large amphigonous eggs and 
their nurse cells are also very characteristic and are in evidence 
in the ovaries early in the embryonic stage of the mother. Cleavage 
and the formation of the blastoderm do not begin until after the 
eggs are fertilized and deposited. The amphigonous female is 
oviparous. The eggs are covered with a vitelline membrane and 
chorion. 

General Features of Parthenogenesis in Aphids. 

Among the aphids of temperate countries, aphidologists distin- 
guish between (1) "stem mothers," which are the parthenogenetic 
individuals hatching from the overwintering amphigonous eggs, 
and (2) later parthenogenetic generations. The former are typi- 
cally apterous; the latter, either apterous or alate. In the fall 

* The typical srenus of Schizoneurlnee. which is Schizoneura Harti?, 1837. 
is considered by Baker (1920) as a synonym of Brlosoma Leach, 1818. He 
grouped the latter under the tribe Eriosomatini of the subfamUy Eriosoma- 
tinee. The subfamily Pemphiginee has been reduced by the same author to 
tribe Pemphigini under the subfamily Eriosomatinse; and Lachninse, to 
Lachnini under Aphidinse. 
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there is also a third form, the generation of ^sexupara/' that is, 
parthenogenetic individuals which give rise to amphigonous forms. 
These are, as a rule, alate (Patch, 1920). In all specimens of 
parthenogenetic aphids which I have dissected neither spermatheca 
nor coUeterial glands were found. The absence of these structures 
was apparently first reported by von Siebold (1839) and subse- 
quently confirmed by other authors. In contrast with the amphi- 
gonous forms, the walls of the ovary are uniformly thin and mem- 
braneous, except at the vagina, where they are somewhat thicker. 

Parthenogenetic aphids are viviparous, the entire incubation pe- 
riod being passed within the abdomen of the mother. This is a 
very unique characteristic, in view of the fact that a similar case 
does not occur in closely related families. The Phylloxeridfle, which 
is the only other family with the Aphididae in the superfamily 
Aphidoidea, also have parthenogenetic generations, but they are 
always oviparous. In certain other families of the order Homop- 
tera, like the Aleyrodidae, parthenogenesis and viviparity are not 
<»rrelated. 

In parthenogenetic aphids, the development of the eggs proceeds 
in the ovaries long before deposition, eggs in the blastoderm stage 
having been observed within the abdomen of parthenogenetic em- 
bryos. There is no formation of a vitelline membrane and chorion. 

Modifying Factors in the Production of Amphigonous 
Individuals. 

As has been suggested elsewhere in the present paper, aphids 
seem to have the tendency indefinitely to reproduce parthenogenet- 
ically under favorable environmental conditions. As experimental 
evidence favoring this view may be cited Ewing's (1916) work on 
Aphis avenoB Fabricius, in which he found that he could maintain 
<;ontinuous and uninterrupted parthenogenetic reproduction through 
as many as eighty-seven generations in the material he experi- 
mented with on the Pacific Coast of the Fnited States. In that 
region, oviparous forms in any aphid species had not been known, 
except in very few cases. His experiments, unfortunately, had to 
be brought to a close through the dying of all the individuals in 
his eighty-seventh generation from excessive heat; otherwise, he 
would probably have been able to observe parthogenetic reproduc- 
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tion for a much longer period, if not indefinitely. Earlier investi- 
gators, like Bonnet (1745) and Kyber (1815), had previously ob- . 
served the maintainence of continuous parthenogenetic reproduc- 
tion in various species of aphids for long periods of time. 

Males and oviparous females are known to be produced only 
under the prolonged influence of extremes of temperature, such 
as during the winter in temperate climates, and, as certain inveB- 
tigators daim, in cases of scarcity of food. Observations on this 
modifying action of dinoate and food, according to Buckton (1882, 
p. 109) were reported by Bonnet in 1745, and later confirmed by 
De Geer in 1773. 

From our somewhat fragmentary knowledge of tropical aphids, 
we may tentatively infer, in the absence of more definite evidence 
to the contrary, that representatives of this family reproduce 
exclusively by parthenogenesis in warm countries. The following 
table gives a partial list of the localities in which a continuous 
parthenogenetic reproduction throughout the year has been ob- 
served. It will be noted that the various localities included in 
the list are characterized either by the total absence of winter or 
by a relatively mild climate. 

LOCALITY SPECIES AUTHORITY 

France (Orleans) Aphis rumicis L. Gkumont (1913) 

(Germany (Bremen?) Hyalopterus trirhodus 

Walk. Bomer (1914) 
Rhophalosiphum lac- 

tiuxB Kslt. ditto 

Holland Aphis gossypii Glov. van der Goot (1915) 

Aphis hedercB Ealt. ditto • 

Aphis abietina Walk. ditto 

Aphis rumicis L. ditto 

Eriosoma lanigera Hausm. ditto 
Macrosiphtim granarium 

Eirby ditto 

Myzus persicas Sulz. ditto 

India Aphis hrassicas L. Maxwell-Lefroy (1907) 

Aphis cardui L. var. ditto 

Aphis gossypii Glov. ditto 
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South Africa Myzus persicce Sulz. 

Sudan Aphis sorghi Theob. 

Sudan^ Anglo-Egyptian 

Aphis sorghi Theob. 
United States: — 
California 



Moore (1912) 
VuiUet (1914) 

Theobald (1904) 



Florida 

Indiana* 

Texas 

Virginia* 

South Carolina 

Southern U. S.* 

Washington 



Aphis avencB Fabr. Ewing (1916) 

Macrosiphutn rosce Ream. Eussell (1914) 
Aphis brassiccB L. Quaintance 

(Herrick, 1911) 
Macrosiphum granarium 

Kirby 
Aphis pseudohrassicce 

Davis 
Macrosiphum granarium 

Kirby 
Callipterus trifolii 

Monell 
Toxoptera graminum Bond. 

Webster and Phillips (1912) 
Pemphigus betas Doane Doane (1900) 



Phillips (1916) 

Paddock (1915) 

Phillips (1916) 

Davis (1914) 



Supplementary to the above data may be cited here the other 
paper of van der Goot (1917, p. 2), who, after three years of bio- 
logical and taxonomic work on the Aphididae in Java, reported that 
he haid never found araphigonous individuals in that country — 
no? even at high mountain elevations where the temperature falls 
to the freezing point at night. Likewise, several years of casual 
observation and collecting in the Philippine Islands by me failed 
to disclose the male and oviparous-female forms. So far as I am 
aware, the occurrence of amphigonous aphid individuals in any 
other tropical country has not been definitely reported. It should 
be borne in mind, however, that failure to discover such forms in a 
given locality does not prove their non-existence there; although, 
when workers carrying on investigation for years in tropical re- 
gions report their inability to find amphigonous forms in any 
season of the year, there is some ground for suspicion that partheno- 

* AmphigonouB individuals and winter eggs of that species also found m 
this locality. 
« South of the 35th parallel. 



Digitized by 



Google 



100 Psyche [June 

genetic reproduction is continuous and uninterrupted, at least 
among the more common species of tropical aphids. If such a 
condition does obtain, the most reasonable explanation appears to 
be that in the tropics conditions are relatively more tmiformly 
favorable to the aphids, both with respect to the climate and the 
nutritive factors in the environment. 

Patch (1920), on the other hand, in a very interesting general 
treatise on the life cycle of aphids, remarks that "in tropical cli- 
mates experiencing a wet and a dry season gamogenetic [amphigo- 
nous] eggs are produced to tide over the period of famine'^; but 
unfortunately she does not cite any specific evidence or authority 
to support her thesis. It is not improbable, however, that some 
rare cases of amphigonous forms might occur in those tropical 
countries where, as she suggests, the year is divided between a wet 
and a dry season,' in view of the fact that in the height of the 

* Such a condition obtains in the Philippine Islands, Java, and many other 
countries of the tropics of both hemispheres. 

hot, dry season, when conditions are less favorable for many living 
organisms, certain species of insects are known to assume a resting 
state, presumably corresponding to hibernation in temperate cli- 
mates. 

In temperate countries, as a rule, reproduction of aphids by par- 
thenogenesis is continuous during the milder seasons of the year, 
and amphigonous forms do not appear until the onset of the fall, 
when the low temperatures begin to aflfect the insects unfavorably. 
Exceptions to this generality are determined by the modification 
of the dimate in a given region through the agency of various fac- 
tors, such, for instance, as the prevailing winds blowing from the 
ocean and causing the summers to be "more moderate and the 
winters milder^* on the Pacific Coast of the United States than in 
regions situated at similar latitudes in the interior and on the 
Eastern Coast.® The aphids in the former locality are thus sub- 
jected to comparatively more favorable conditions throughout the 
year and, consequently, they rarely, if ever, undergo heterogony 
(Ewing, 1916, and Swain, 1919, p. 8). 

• R. Dec. Ward. 1918. Climate Considered Especially in Relation to Man, 
second edition, revised: 44. xvi+380 pp. O. Putnam's Sons, New York and 
London. 
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The Nature of Influence of Extremes of Temperature and 

Lessening of Food Supply in the Determination of 

Amphioony. 

It may be inferred from the foregoing considerations that 
winter, with its attendant low temperatures and inadequate food 
supply, plays a very important, if not an exclusive, part in the 
determination of amphigony. Amphigony correspondingly be- 
comes of less frequent occurrence as winter becomes less severe in 
a localiiy, until in tropical regions where the temperature and, 
incidentally, the food supply also are more equably maintained 
throughout the year, amphigonous f roms occur very rarely, if at all. 

In this connection, it is interesting to note that, although heter- 
ogony has been brought about evidently as an adaptation to un- 
favorable environmental factors, the effects of low temperatures do 
not seem to be a necessary immediate stimulus in the production 
of amphigonous individuals and that aphid strains normally under- 
going heterogony may continue to produce an amphigonous gener- 
ation and lay eggs at least in the fall following the spring of the 
same year in which the insects from the open are taken into the 
greenhouse. The following experimental evidence, which has led 
me tentatively to arrive at this conclusion, is based on preliminary 
observations, which will have to be confirmed by further investiga- 
tions under more adequate control: 

In July, 1920, seedlings of Tanacetum vulgare Linnaeus were 
transferred to the greenhouse of the Bussey Institution. At about 
the middle of August, after the plants had been well started, they 
were inoculated with their common aphid pest, Macrosiphum tan- 
aceti Linnaeus. The host plants appeared to grow normally and the 
aphids continually reproduced parthenogenetically imtil about the 
end of October, 1920. In October the temperature outdoors began 
to fall every now and then, especially at night, and at this time 
the greenhouse was kept heated to an average of about 65° P. This 
temperature had been observed previously by Ewing (1916) to be 
the optimum for aphids, in that it is least stimulating to the pro- 
duction of wings in the viviparous forms; and this behavior may 
be interpreted as an indication that the insects were imder more 
favorable environmental conditions than the individuals which 
showed greater tendency to produce wings when subjected to other 
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temperatures. In spite of the precautions observed in the present 
experiments, at about the end of October and the first week of 
November, 1920, when the tansy plants were still in apparently 
good condition, the aphids produced amphigonous individuals and 
laid winter eggs, in the same manner as the insects of identical 
species which were exposed to the more adverse weather conditions 
in their natural environment outdoors. 

In the same greenhouse were a number of plants of Nicotiana 
alata Otto et Fink. These had been observed by me since Sep- 
tember, 1919, to be infested with Myzus persicce Sulzer. The 
insects, which are a common greenhouse pest in this part of the 
country, were probably descendants of parents that had been asso- 
ciated with greenhouse plants for a long period of time, and thus 
had been continually protected for generations from the drastic 
effects of winter. These individuals of Myzus persicce in the green- 
house, which were under the influence of the same temprature con- 
ditions as the tansy aphids, continuously reproduced parthenoge- 
netically throughout the winter of 1919-1920 and of 1920-1921. 

At the time the above experiments were conducted, there was no 
facilily available for a more accurate regulation of temperature 
and other conditions. The simultaneous presence in the same place 
of parthenogenetic forms of Myzus persicce, however, tends to 
eliminate to some extent the possibility of adverse conditions exist- 
ing in the greenhouse and bringing about amphigony in Macro- 
siphum tanaceti. Another difficulty in the present experiments 
was that I had no opportunity to work with material of identical 
species for control. However, under natural conditions outdoors 
in this locality, both Myzus persicce and Macrosiphum tanaceti be- 
gin to produce winter eggs at about the same time of the year, in 
the fall. 

In apparent contradiction to my findings on Macrosiphum tana- 
ceti are the results reported by Slingerland (1893) in his work on 
Myzus achyrantes Monell, which species is considered by Gillette 
and Taylor (1908) as a synonym of M. persicce. On AprU 2, 
1890, Slingerland isolated the nymph of a wingless, partheno- 
genetic female, and within two years and ten months from that 
date he succeeded in raising from his material sixty-two succes- 
sive generations of parthenogenetic individuals. The work was done 
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at the Cornell Agricultural Experiment Station, at which locality 
winter is more or less severe, and this species is known, under 
natural conditions, to undergo an alternation of generations during 
the year. It should be noted, however, that Myzus achyrantes is 
a common pest of the greenhouses in Ithaca, as Slingerland him- 
self admits in his paper. It is highly probable, although he does 
not specifically say so, that he obtained his material of this species 
from stock which had been in existence in the greenhouse for 
generations, and, as was the case with Myzus persicce in the present 
experiments, the progenitors of the nymph with which he started 
his cultures might have come from a strain that had been repro- 
ducing exclusively by parthenogenesis as a result of prolonged 
seclusion from the untoward effects of winter. Under these cir- 
cumstances then, Slingerland's results would tend to corroborate 
mine, instead of contradicting them. N"or would Ewing's (1916) 
eighty-seven continuous parthenogenetic generations of Aphis 
avencB disprove my results, in view of the fact that the source of his 
material was the Pacific Coast of the United States, where this 
aphid has been known to reproduce normally by parthenogenesis 
for indefinite periods. This author himself states in his paper 
that he was unable to find amphigonous forms of the species out- 
doors during the entire time that his experiments were in progress. 
The results jeported by earlier investigators, like Bonnet (1745) in 
J'rance, on nineteen continuous parthenogenetic generations of 
Aphis sambuci Linnaeus, and Kyber (1815) in Germany on parthe- 
nogenetic reproduction during a four-year period by Macrosiphum 
rosce Linnaeus {=Siphonophora roses Koch) and Myzus persicce 
Sulzer {=iRhophdlosiphum dianthi Schrank), may have to be 
classed in the same category as Ewing^s or Slingerland's, for the 
reason that (1) at least one species, Myzus persicce, as I have 
stated, is a common greenhouse pest, and (2) the material with 
which they worked might have come from stocks which, in their 
respective localities, had been reproducing outdoors normally by 
parthenogenesis throughout the year, cases of which have been 
reported lately from both countries (Qaumont, 1913, and Bomer, 
1914). In this event, their results would not tend to contradict 
mine. 

It would not be safe, on the basis of the foregoing evidence, to 
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formulate definite conclusions. The present observations, how- 
ever, suggest the following preliminary deductions: 

1. Heterogony in certain aphids of temperate climates has 
probably become a rhythmic process, occurring regularly at definite 
periods in their yearly cycle of generations and independently, for 
a period at least, of the immediate stimulus brought about by 
adverse temperature conditions. 

2. Amphigonous reproduction in these aphids, although evi- 
dently maintained as an adaptation to, and under the influence of 
adverse climatic conditions, continues to occur at these definite 
cyclical intervals for some time after the causative factors have 
been removed. 

The foregoing views find additional support in the fact that in 
nature in temperate climates amphigonous and parthenogenetic 
individuals of identical species in the same locality and feeding 
on the same parts of a host plant live side by side for considerable 
periods of time, even weeks, on the onset of the fall. I have 
noticed such a condition in Boston, and other workers have observed 
it elsewhere. This failure of all the individuals to respond simul- 
taneously in the same manner to a given condition of the environ- 
ment tends to show that environmental factors do not furnish the 
immediate or adequate stimulus in the determination of amphigony. 

In 1907 Tannreuther (1907), in a paper on Melanoxanthus salir 
cis Weed, M. salicicola Thomas, and several other species of aphids, 
announced somewhat similar views. He said in part that **exter- 
nal conditions, whether severe or normal, would not bring about the 
production of sexual generation before a definite number of par- 
thenogenetic generations had intervened." He further noted, after 
two seasons of experimentation, that "if a stem mother and off- 
spring were kept in favorable conditions in the greenhouse on 
the same species of hosts as out of doors, the time and length of 
period for each succeeding generation was approximately the same 
as out of doors, and that in both instances the sexual females and 
males appeared after the intervention of six parthenogenetic gener- 
ations." 

It may be necessary, at this juncture, to call particular atten- 
tion to the fact that in the foregoing discussion the role of tem- 
perature in influencing the form of aphid reproduction is by no 
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means belittled. As has been stated above, adverse temperature 
conditions evidently play a very important part in the determina- 
tion of amphigony, and a uniformly mild temperature is appar- 
ently conducive to an indefinite maintainance of parthenogenetic 
reproduction. The point suggested, however, is that the effect of 
continuous subjection of an aphid strain which normally undergoes 
heterogony to mild temperature does not immediately become mani- 
fest. But this fact does not preclude the possibility that the cumu- 
lative effects on more than one yearly cycle of generations might 
bring about a change in the method of reproduction to one of con- 
tinuous parthenogenesis. I have no data bearing on the reaction 
of the greenhouse aphids which reproduce continuously by partheno- 
genesis to the adverse weather conditions outdoors during the fall 
and winter months. 

I am not prepared to discuss from personal observations the rela- 
tion between scarcity of food and the determination of amphigony. 
There is apparently nothing in the literature which touches this 
subject, except the statement of Tannreuther (1907) that "abun- 
dance or scarcity of food is not a factor in determining the sex 
in the case of the aphids,'^ for which, however, he presents no 
concrete experimental evidence. Of some possible interest in con- 
nection with this problem are the experiments by Gregory (1917), 
who found that by subjecting parthenogenetic individuals of Macro- 
siphum pisi Kaltenbach (=if. destructor Johnson) to varying 
periods of starvation, in certain cases carrying her experiments to 
the maximum possible points without killing the insects, she could 
induce the production from apterous mothers of alate offspring, 
which, as shown by her check cultures, would otherwise have been 
apterous. It is, however, apparent from her paper, although she 
does not state it, that the subsequent offspring of these starved 
aphids were invariably parthenogenetic and that the production of 
amphigonous individuals was not artificially induced by the treat- 
ment. It is to be regretted that she did not carry her experiments 
through the succeeding generations after the mother; and the 
question now arises as to whether the production of amphigonous 
individuals is induced only by the successive and cumulative effects 
of starvation on several generations of parthenogenetic individuals. 
One point is suggested by these experiments, and that is that, as 
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in the case of temperature conditions, if the quantity of avail- 
able food has any tendency at all to change the method of repro- 
duction in aphids, the effect does not become apparent immediately. 
This question, however, needs further investigation before very 
definite conclusions can be reached. 

Summary. 

1. The sexual type of reproduction is the only one known to 
occur in the Aphididee. This process takes three forms in this 
family: (a) amphigony; (b) parthenogenesis; and (c) paedo- 
genesis. 

2. Amphigony is considered as the more primitive method in 
insects. Parthenogenesis has practically supplanted it in aphid 
reproduction. 

3. Parthenogenesis in aphids is apparently continuous and un- 
interrupted under favorable environmental conditions, amphigony 
occurring only under the influence of low temperatures and, as 
certain authors claim, inadequate food supply. 

4. Aphids in tropical and other warm climates appear to have 
the tendency to reproduce exclusively by parthenogenesis. The 
same condition apparently obtains among greenhouse aphids in tem- 
perate climates. 

5. Aphids in colder climates undergo heterogony as an adap- 
tation to adverse environmental conditions. In certain species, 
the appearance of the amphigonous generation seems to be a rhyth- 
mic process, which continues to occur at definite cyclical intervals 
for some time after the influence of low temperature has been 
eliminated. 

6. Nothing very definite is known about the relation of food 
and heterogony. If the quantity of food has any influence at all 
on the determination of amphigony in a parthenogenetic mother, 
the effect does not become manifest in the immediate offspring. 
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CHINESE ANTS COLLECTED BY PROF. C. W. HOWARD.^ 

By William Morton Wheeler. 

Since the publication of my paper on Chinese ants^ Professor 
C. W. Howard has sent me a small collection made in Canton and 
the immediate vicinity. The collection comprises two very inter- 
esting undescribed species and several others which have not been 
previously recorded from China. 

PONERIN^. 

1. Stictoponera menadenfAs Mayr subsp. hicolor Emery 5 — 
Two specimens from Leng-oo, near Canton. 

2. Diacamma rugosum Guill. subsp. geometricum ^m. var. 
ancepa Emery. 5 — Numerous specimens from Canton. 

3. Odontoponera transversa Sm. 5 — Several specimens from 
Canton and Honan Island, on which Canton College is situated. 

4. Ectomomyrmex astutus Sm. 5 — A single specimen from 
Leng-oo. 

5. Leptogenys (Lobopelta) ditninuta Sm. 5 — Five specimens 
from Leng-oo. 

PSEUDOMYRMIN^. 

6. Teiraponera aildborans Walk. 9 — A single dealated speci- 
men from Honan Island. 

MYRMICINiE. 

7. Monomorium pharaonis L. ^ 9 — Many specimens from 
Canton. 

8. Monomorium carhonarium Sm. 5 — Eleven specimens from 
Canton. 

9. Cardiocondyla nuda Mayr. 5 — ^Three specimens from 
Canton. 

10. Crematogaster rogenhoferi Mayr. 5 9 -^Several specimens 
from Canton. 

11. Crematogaster biroi Mayr. ^ — Two specimens from Canton. 

12. Pheidologeton diversus Jerd. ^ ^ — Many workers and a 
single soldier from Canton. One lot of workers attending scale- 
insects. 

» Contributions from the Entomological Laboratory of the Bussey Institu- 
tion, Harvard University. No. 194. 
«Bull. Mus. Comp. Zool. 64. 1921, pp. 629-647. 



Digitized by 



Google 



1921] Wheeler— Chinese Ants Collected by Prof. Howard 111 

DOIJGHODERINJEE. 

13. DoKchoderus (Hypoclinea) taprobance Sm. var. gracilipes 
Mayr. 5 9 S — Numerous specimens from Canton. 

14. Dolichoderus (Hypoclinea) affinis Emery var. nigricans 
Emery. ^ — Numerous specimens from Tei-loi and Loh-Kong, 
Canton. 

15. Dolichoderus (Hypoclinea) sinensis sp. nov. (Pig. 1). 




lig.l Dolichoderut (iiypocUn a) 9k%mi$U, gp. iiot^., wark». 

Worker. Length 3.4 mm. 

Closely related to the Palearctic D. quadripunctatus L. but dif- 
fering in the following particulars: Joints 3-7 of funiculi shorter, 
not longer than broad; mesonotum slightly longer, more nearly 
parallel-sided; base of epinotum much more elevated and convex 
and broader in proportion to its length; its posterior comers de- 
pressed and developed as small, rather acute teeth, not as tubercles. 
Petiolar node distinctly lower and more evenly rounded above in 
profile, the cylindrical portion behind the node longer. 

Surface of head, thorax and petiole much more opaque; the 
foveolse on the head and thorax more regular and more distinct. 
Mandibles, cl3rpeus and pleurae slightly shining, or lustrous, finely 
shagreened. Qaster very smooth and shining. 

Pilosity and pubescence quite as feebly developed as in quadri- 
punctatus. 

Head, thorax, petiole and legs deep red, the tibiae slightly darker ; 
tarsi, mandibles and antennae slightly paler, the tips of the scapes 
and funiculi infuscated. Gaster black; first and second segments 
as in quadripunctatus, each anteriorly with a pair of ivory yellow 
but somewhat larger spots. 

Described from a single specimen from Canton. 

16. Technomyrmex dlbipes Sm. 5 — Numerous specimens from 
Canton; attending mealy bugs. 

17. Iridomyrmex anceps Soger 5 — Nine specimens from 
Canton. 

18. Tapinoma indicum Forel ^ — Six specimens from Leng-oo. 
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FORMICIN^. 

19. Plagiolepis longipea Jerd. 5 — Several specimens from 
Canton. 

20. Plagiolepis rothneyi Forel 5 — Numerous specimens from 
Canton. 

21. Paratrechina longicomis Fabr. — Numerous specimens 
from Canton. 

22. Paratrechina (Nylanderia) yerburyi Forel 5 — Numerous 
specimens from Canton. 

23. Oesomyrmex hotvardi sp. nor. (Fig. 2). 




rig. S. OMMMffrmm koipardi tp. dot. a, worker major; b, head of tame, e, hmd of 

worker minor. 

Worker major. Length 3 mm. 
Head, without the mandibles, a little longer than broad, broader 
behind than in front, with straight, anteriorly angular cheeks, 
convex and broadly rounded posterior border and comers, broadly 
and arcuately excised occipital border and rather flat dorsal and 
gular surfaces. Eyes very large, prominent, elliptical, fully 2^2 
times as long as broad, situated at the middle of the sides of the 
head. Ocelli minute but distinct. Mandibles rather flat, their 
external borders straight at the base, convex towards the tips, their 
apical borders straight with acute, crowded teeth, alternately long 
and short. Clypeus broader than long, convex but not carinate 
in the middle, flattened and depressed anteriorly where it projects 
as a broad, arcuate lobe over the bases of the mandibles. Frontal 
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carinse very short, twice as far apart as their distance from the 
lateral borders of the head, running back towards the anterior 
orbits. PronW area and groove obsolete. Antennae short, 8- jointed, 
scapes somewhat thickened apically, not reaching to the posterior 
orbits; funiculi gradually thickened to their tips, all their joints 
longer than broad. Thorax long and slender ; broadest through the 
pronotum, much narrowed at the mesonotum; pronotimi seen from 
above elliptical, a little longer than broad, its dorsal outline evenly 
rounded, continued back into that of the sloping mesonotum to 
the constriction, which is sellate and bears on each side a swelling 
with one of the metanotal spiracles. Base of epinotimi rising 
somewhat above the constriction, slightly but distinctly convex, 
longer than the feebly concave, sloping declivity. From above the 
epinotum is a little longer than broad and slightly narrower than 
the pronotum, the mesonotum less than half as broad as the latter. 
Petiolar node nearly as high as the epinotum, transverse, erect, 
as thick above as below, its anterior and dorsal surface roundea, 
its posterior surface more flattened ; seen from behind it is broader 
above than below, with broadly rounded superior corners. Qaster 
moderately large, elliptical, its first segment not longer than the 
second. Legs moderately long, femora all distinctly incrassated at 
the base, tibiae subcylindrical, their bases slightly constricted. Tar- 
sal claws slender and rather straight. 

Shining; finely but sharply shagreened; thorax and petiole, ex- 
cept the pronotum, subopaque, finely and densely pimctate. Man- 
dibles, clypeus and front of head with fine, dense, superficial, longi- 
tudinal striae. 

Hairs and pubescence whitish; the former absent except on the 
clypeus, palpi and tip of the gaster; the pubescence extremely short 
and dilute, distinct only on the antennal funculi. 

Dull honey yellow; legs scarcely paler; mandibles, clypeus and 
antennae more whitish; eyes black; mandibular teeth reddish brown. 

Worker minor. Length 2. 3mm. 

Differing from the major in its smaller size, narrower head, 
proportionally larger, more prominent and slightly more reniform 
eyes, even more minute ocelli, shorter, less angular and anteriorly 
more convergent cheeks; longer and nwre anteriorly produced 
clypeus and more slender mandibles. 
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Described from two specimens from Canton, both from the same 
vial in which they were mingled with several other ants. 

This is the fourth species of Oesomynnex to come to light. The 
genus was established by Mayr in 1868' for a species, hoemesi, 
from the Baltic Amber. Emery, in 1891, referred a peculiar form, 
comiger, from the Sicilian Amber to the same genus,* but I have 
recently made it the type of a distinct though allied genus, Sicelo- 
iniyrmex.^ In the same paper I described a second species of 
Oesomynnex, atmectens, from the Baltic Amber. In 1892 Emeet 
Andre* described and figured an eictant species, capperi from the 
Elapouas Basin of Borneo. This insect has not been seen since. 
It is therefore of considerable interest to find on the Asiatic conti- 
nent a second living Oesomyrmex. It is evident that the Bomean 
and Chinese species are very rare and probably vanishing relicts of 
a group of Formicinje with huge eyes and 8-iointed antennae, which 
was represented by numerous species during the Oligocene and 
Miocene Tertiary. To this group we must also assign the allied 
genera Sicelomyrmex and Dimorphomyrmex, The latter is known 
from two species from the Baltic Amber, theryi Emery and rmiyri 
Wheeler, and three extant species, andrei Emery and janeti Em. 
Andr6 from Borneo, and luzonensis Wheeler irom the Philippines. 

Judging from Andre's figures and description, Oesomyrmex 
howardi differs from capperi in its smaller size, less reniform eyes, 
broader pronotum, more cylindrical mesonotum, more convex epi- 
notum, thicker petiole and more uniform honey-yellow color. 
Andre's specimens measured 3.5 to 4 mm. and seem to have been 
minor workers. Since the major worker measures in all probability 
not far from 4.5 mm. capperi must be considerably larger than 
the Chinese species. The amber specimens which I described as 
annectens may, perhaps, be major workers of hoemesi, but the 
measurements seem not to favor this supposition, since annectens 
varies from 4 to 6 mm., hoemesi from 2.5 to 6 mm. The great 
similarity of all four described species of Oesomyrmex leads me 

• Die Amelsen des baltlschen Bernsteins. Beltr. Naturk. Preussens. Physlk. 
Ckon. Oes. KOniffsberg 1, 1868, pp. 1-102. 6 pU. 

*Le Formlche dell'Ambra SicUlana nel Museo Mlneralogrlca dell'Unlveralta 
d! Bologrna. Mem. R. Accad. Sc. lat. Bologna (C) 1. 1891. pp. 141-165. 8 pL 

* The Anta of the Baltic Amber. Schrift. physik. 5konom. Oes. KOnigsberg 
55. 1914, pp. 1-142. 66 flgs. 

•Voyage de M. Chaper a Borneo. Catalogue des Fourmia et Deacrlption 
des Elsp^es Nouvelles. M6m. >&oc. Zool. France 5. 1892. pp. 46-66. 6 flgs. 



Digitized by 



Google 



1921] Wheeler— Chinese Ants Collected by Prof. Howard 115 

to suspect that the amber specimens^ which I examined^ may rep- 
resent more than two very closely related forms. The worker 
major of O. howardi shows that the genera Oesomyrmex and Di- 
morphomyrmex are more closely related than was supposed. Nev- 
ertheless^ the gizzard of D. andei figured by Emery'' is quite dif- 
ferent from the gizzard of 0. capperi figured by Andr6. In the 
former insect the organ is short and broad with short, terminally 
reflected calyx-lobes, in the latter long and slender and more as in 
Camponotus and Oecophylla. 

The thickened bases of the femora of 0, howardi indicate that 
this ant can jump like the large-eyed Oigantiops destructor Pabr. 
of the Neotropical Begion, and the rather feeble tarsal claws would 
seem to indicate that it is not arboreal but nests in the ground. 

24. Camponotus (Myrmoturba) nicobarensis Mayr 5 9 — Many 
apecimens from Honan Island, Canton. 

25. Camponotus (Myrmoturba) mitis Sm. 5 — Many specimens 
from Canton. 

26. Camponotus (Myrmoturba) barbatus Boger var albosparsus 
Forel 5 — Eight specimens from Canton. 

27. Camponotus (Myrmosericus) rufoglaucus Jerd. subsp. paria 
Emery ^ — Numerous specimens from Tei-loi, Canton. 

28. Polyrhachis (Myrma) mayri Boger 5 — ^Three specimens 
from Canton. 

29. Polyrhacis (Myrmhopla) dives Sm. 5 i — Numerous spe- 
cimens from Canton. 

30. Polyrhachis (Cyrtomyrma) rastellata Sm. subsp. laevior 
Boger var. debUis Emery ^ — ^Three specimens from Canton. 

» Descriptions de deux fourmis nouvelles. Ann. Soc. Ent France 63. 1894, 
pp. 72-74, 2 flgs. 
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ON SOME RECENT REMARKS ON THE PHYLOGENY OP 

HOMOPTERiA. 

By p. Muib, 

Hawaiian Sugar Planters' Experiment Station, 

Honolulu, T. H. 

In a recent publication Dr. 6. C. Crampton^ remarks: "In any 
phylogenetic study we must consider the lowest representatives 
rather than the highly specialized members of a group." 

Unfortunately Dr. Crampton, on more than one occasion when 
discussing the phylogeny of Homoptera, has not followed this 
good advice. In a recent paper^ he has compared the wing of a 
Psyllid and a wing of a Psocid and concluded that their simi- 
larity is due to their common ancestry. The Psocid wing he fig- 
ures is a specialized one and not the lowest representative of the 
group, and Psyllidre are highly specialized Homoptera. Any simi- 
larity between the venation of the wings of these two insects is 
therefore of no phylogenetic significance, but due to convergence. 

As I am not an authority upon the Psocidae I can only support 
my contention by a comparison of the Psocid wing figured by 
Dr. Crampton with such genera as Amphientomum and Cyma^ 
topsocus, where the venation is more generalized but still too 
specialized to be ancestral to the Homoptera. 

My contention that the Psyllidae do not represent the primitive 
type of Homoptera is based upon a detailed study of the sub- 
order. The evidence is too lengthy to give in detail in this paper, 
but the following is a brief summary of some of the points. 

The Hemiptera form a homogeneous and monophyletic order 
characterized by a imique shape and arrangement of the mouth 
parts found in no other order of insects. Although the order is 
of great size and the forms found within it are very diverse, yet 
the mouthparts are always of the same type and far more uniform 
than is found in any other of the large orders. That such a typo 
of mouth organs should have arisen independently in two or more 
groups seems highly improbable. 

The nearest approach to the Hemipterous mouthparts is found 

»Proc. Ent. Soc. Washington 23. 2, p. 37 (1921). 
>Ent. News XXII. No. 4, p. 97-105 (1921). 
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in the Thysanoptera. But here we find two distinct types of 
mouth organs and both are so dissimilar to the Hemiptera that 
it is not likely that one arose from the other. The Psocidse possess 
a semi-free maxillary style which may represent a condition found 
in the ancestors of the Hemiptera, but no Psocids that we kno.v^ 
today could have been that ancestor because they are far too spe- 
cialized in certain directions. 

The most generalized head in the Hemiptera is found among 
the Heteroptera where the gula is well developed or vei;y large, the 
head capsule of more normal shape and position, the labium is 
four- jointed and consists of a submentum, mentum, subgalea with 
amalgamated paraglossa and lacinia. In some few species the 
labial palpi are also present. In the Homoptera the gula has 
disappeared or is represented only by a membrane, and the labium 
is in close association with the pronotum. The reduction of the 
gula has drawn the head downward and under, bringing the top 
of the head to the front and altering the whole shape of the head 
capsule. In this respect the Cicadoidea are more primitive than 
the Pulgoroidea. 

In the Sternorhynchi this line of evolution of head set up in 
the Auchenorhynchi is carried to a still greater extent. In the 
Psyllidse the clypeus, frons (bearing the phrayngeal muscles), ten- 
torial structure and the labium have separated themselves from 
the head capsule and become still more closely connected with pro- 
sternum. To accommodate the long mandibular and maxillary 
setae an invagination at the base of the labium penetrates the 
prothorax. In the Coccidae the reduction of the head capsule is 
carried to the extreme, so that the frons, clypeus, tentorial struc- 
ture, labium and the styles are isolated in a membraneous area 
and appear to be thoracic structures. The line of evolution of the 
head of the Hemiptera is so well defined that any student of com- 
parative morphology, except an extreme mutationist, will agree 
that the Psyllida; are highly specialized and do not represent the 
ancestral form. 

The Hemiptera can be divided into two groups on the condition 
of the alimentary canal. In the Heteroptera, Pulgoroidea and 
Cicadellidae this is simple. In the Cicadadae, Cercopidae, Mem- 
bracidae and the Sternorhynchi the posterior portion of the midgut 
is in intimate contact with the anterior portion and forms a filter 
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chamber. This is of a simple nature in the Psyllid«. The fact 
that this division separates the Cicadellidae and the Membracidae 
raises difficulties, as they are otherwise so closely related. It seems 
improbable that such a condition arose in two or more groups 
independently. It seems more probable that it has been lost in 
two or more groups independently. Kershaw has shown that the 
connection is fully developed in nymphs when hatched, so that it is 
an embryonic character and not a later development to meet spe- 
cial conditions. 

Judging by venation the Hemiptera must have divided into two 
groups, the Homoptera and Heteroptera, early in the history of 
the order, but not early enough, in my opinion, to justify making 
it into two orders. A very slight study of the venation of the 
Homoptera shows that the nearest approach to the hypothetical 
ancestral type is not foiind among the Psyllidae but among the 
Auchenorhynchi. 

A study of the hind legs also indicate a state of high specializa- 
tion in the Psyllid©. 

Again, in discussing the male genitalia of Homoptera, Dr. 
Crampton has offended against his own advice. Although there 
are several distinct types of both male and female genitalia among 
the Auchenorhynchi he has selected Omienis as the type to homo- 
logize with other orders. But unless it can be shown that this 
genus possesses a generalized type, any homologies drawn from it 
are of little phylogenetic value. 

Among the Cicadoidea we have two distinct types of male geni- 
talia and a third in the Fulgoroidea. Cicadadse have no genital 
styles or these are only rudimentary and are articulated and the 
aedeagus comparatively simple. This is most likely specializa- 
tion by reduction. In the other Cicadoidea there are two pairs of 
appendages, the outer pair or plates and the inner pair. In some 
forms the outer pair are amalgamated together and appear to be 
part of the pygofer. In the Membracidffi the aedeagus is gener- 
ally simple; in the Cercopidae it is often complex; in the Cica- 
deUidse it is of various forms, some of which are hi^ly complex: 
and others greatly reduced. In the Fulgoroidea there is only one 
pair of styles, which in certain cases are amalgamated into a 
single organ. 

Both the inner styles of the Cicadoidea and the styles of the 
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Pulgoroidea are in connection with the base of the aedeagus. They 
are probably homologous. 

In the Fulgoroidea there is great diversity of structure and it 
is very diflScult to decide which is the most generalized. In cer- 
tain forms (i.e., certain Delphacidae) it is of a simple tubular 
nature with a small ring round its base. In other forms this ring 
is greatly enlarged and forms an outer tube around the inner tube. 
In some forms there are even three tubes and one may be exceed- 
ingly complex. 

Until we understand the homologies of the various types within 
the order Hemiptera any homologizing with other orders is but 
guesswork and not scientific evidence, although the guesses may 
be correct. 

Dr. Crampton has so often associated the Psocidse and Psyllida) 
together, as if the latter were descended from the former and all 
else followed naturally, that there is a possibility of readers not 
acquainted with the Homoptera accepting that conclusion as well 
founded. For that reason I raise the above objections. 

Certain remarks in Dr. Crampton's papers leads one to believe 
that he holds views on evolution considerably different to those of 
the majority of biologists ; or his metaphors are so anthropomorphic 
that they are misleading. As an example of this I quote from 
a recent work:' 

**Taking their anatomy as a whole, the Hymenoptera show un- 
doubted aflSnities with the Neuropteroid insects (i.e., the N"eu- 
roptera, Mecoptera, Tricoptera, etc.), but they also present certain 
points of similarity to the Psocoid insects, such as the Homoptera, 
Thysanoptera, Psocida, etc. The lines of development of all of 
these forms apparently arose from ancestors intermediate between 
the Zoraptera (with the Isoptera) on the one side, and the Cole- 
optera (with the Dermaptera) on the other — much as a family 
of children inherit traits from the father's side — and I am inclined 
to consider that the Hymenoptera inherited their social tendencies 
from the side of the Zoraptera (with the Isoptera) while their 
type of genitalia apparently comes from the side of the Coleoptera 
(with the Dermaptera)." 

Does Dr. Crampton believe that new orders arise as hybrids from 
the crossing of individuals belonging to different orders, or are 
things not what they seem in the quoted paragraph? 

•Ent. News XXXIl 5, (1921) p. 137. 
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NOTES AND DESCRIPTIONS OF A FEW NORTH 
AMERICAN DOLICHOPODIDiB (DIPTERA). 

By M. C. Van Duzee 

Buffalo, N. Y. 

Diaphonis hirsutus gp. nov. 

Male: Length 4-4.5 mm.; of wing 4 mm. Face narrow, sil- 
very white. Palpi yellow, proboscis brownish. Front nearly 
opaque with grey pollen, the ocular tuburcul more blackish ; ocuUar 
bristles long, a bristle close to the orbit on each side curves for- 
ward. Antennae black ; first joint long, hairy above ; second joint 
large with rather long bristles at tip; third small, not as large as 
second, rounded at tip; arista basal, long, pubescent. Lateral and 
inferior orbital cilia whitish, five or six of the upper cilia on each 
side black. 

Thorax nearly opaque with brown pollen, the median line on 
the dorsum and the scutellum green, quite shining; acrostichal 
bristles small, in a single row; six large dorsocentral bristles on 
each side ; scutellum with four large bristles on its margin ; pleune 
more blackish with gray pollen, its posterior edge yellow. Abdo- 
men yellow with the posterior edge of first segment, large triangles 
on the dorsum of second, third and fourth, which nearly reach the 
preceding segment on the median line and the sides on the pos- 
terior margin of the segments, and nearly the whole of fifth and 
sixth segments, shining green or bronze; hairs on the dorsum 
rather long, especially near the base of the abdomen, those on the 
sides of the abdomen yellowish. Hypopygium rather conspicuous, 
blackish, still more or less yellow towards the ventral point; its 
appendages small brownish lamellae, it has about four rather long 
and conspicuous, although not very stout bristles at tip. 

Coxse yellow ; middle pair with a blackish streak on outer side ; 
fore and middle pairs with black bristles on the apical half of 
their anterior surface. Femora and tibiae yellow, very hairy ; fore 
femora with a few slender bristles on the apical part of the lower 
posterior edge, which are as long as the width of the femora ; pos- 
terior femora infuscated on apical half of upper surface, and the 
Blender hairs of their lower surface as long as the width of the 
femora; bristles on upper surface of the tibiae small and incon- 
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spicuous. Tarsi hairy, more or less blackish from the tip of the 
first joint; fore and middle tarsi nearly as long as their tibiae, 
the former with fourth and fifth joints of about equal length. All 
fifth tarsal joints with bristle-like hairs at tip ; their pulvilli much 
enlarged and with the empodium also elongated and hairy, appear- 




EXPLANATION OF FIQURE8. 
Fig 1. DIaphorus hirsutus sp. nov.. wing.; Fig. 2, Proarchut violaceus 
cp. nov., antenna; Fig. 8. Proarchut violaceus sp. nov., Hypopygium; Fig. 4, 
Leucostoia terminaiis VanDusee, hypopygium of male; Fig. 6, Thripltlcus 
ionglcauda sp. nov., hypopygium of male; Fig. 6, Thripticus nlgrlpes sp. 
nov., hypopygium of male; Fig. 7, Paracllus ornatus sp. nov.. wing; Fig. 8, 
Paracllus ornatus sp. nov., last four Joints of fore tarsus; Fig. 9, Paracllus 
ornatus sp. nov., outer appendages of the hypopygium of male. 

ing like claws when seen with a low-power lense ; hind tarsi scarcely 
as long as their tibiae, the first and second joints of nearly equal 
length. Calypters and halteres pale yellow, the former with a 
brown tip and yellowish cilia. 

Wings (Fig. 1) grayish; first vein reaching a little more than 
one-third the distance from the root of the wing to tip of second 
vein; third vein bent backward at tip; last section of fourth vein 
with a quite abrupt bend at a point opposite the tip of fifth vein, 
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from which point it is parallel with third vein and ends in the 
apex of the wing; sixth vein reaching the wing margin; anal angle 
rounded but rather full, the wing being of somewhat parallel width. 

Female: Two females which seem to belong here have the face 
wide, still rather narrow for a female, white. They have only the 
second and third abdominal segments yellow on the dorsum, these 
have the same metallic triangles as are found in the male; the 
legs and feet have only short hairs; the scutellum has one pair of 
bristles ; the second vein reaches only half the distance to the tip of 
second; last section of fourth vein is nearly straight and parallel 
with third. 

Described from three males and two females from California; 
the males were taken at Berkeley, Calif., May 10, 20 and 28, 1915 ; 
the females at Alpine, San Diego County, April 8 and 11, 1915. 
Type in the author's collection. 

Diaphorus fuscus nom. nov. 
Z>. adustus Van Duzee, Bulletin of the Buffalo Society of Natural 
Sciences, Vol. XT, p. 173, 1915, as the name Diaphorus adustus 
Wied. of Europe has precedence. I would change the name of 
my species to Diaphorus fuscus. 

Leucostola terminalis Van Ihizee. 
In the Entomological News, Vol. XXV, p. 405, T described a 
female under this name. Since then I have seen several male 
specimens, one of which is in my collection. It agrees with the 
female described in having the first antennal joint wholly yellow, it 
also has the reddish coppery stripes above the root of the wing, 
although they are not as conspicuous and are divided into two spots, 
one at the suture and one above the root of the wing. It has the 
last two joints of the middle tarsi, a little flattened, of about 
equal length, each nearly as wide as long, the two taken together 
about as long as the third joint ; hind tibiae black at tip for nearly 
one-fourth their length; hind tarsi wholly black, the second joint 
a little longer than the first; last section of fourth vein only a 
little bent at its middle; hypopygium (Fig. 4) with its lamellae 
developed into long hairy filaments, and with two bristles at tip, 
which are slender and hair-like. 
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Proarchus (Phylarchus) Aldrich. 

Dr. Aldrich described this genus from two females taken in 
Mexico, and has placed the genus in the Thinophilinae. I have a 
species found in New York and Virgina which I am placing in 
that genus. It has the antennae and plumose arista as in his spe- 
cies, the face of the female is as he described it (about as in Pelas- 
tonerus). My specimens have distinct acrostichal bristles, while 
his species was destitute of these bristles. The hypypygium of 
this new species is large, extending forward under the venter, as 
in Dolichopus and its lamellae are as in that genus (fig. 3). If 
the male of his species proves to have the hypopygium as in my 
species, it would place the genus in Dolichopodinae, I should say 
after Polymedon, or perhaps after Sarcionus and next to Pelas- 
toneurus, from which it is separated by its nearly parallel third 
and fourth veins. 

This would place the genus near the European genus Poecilob- 
thrus Mik. The female of the only species of that genus that I 
have seen, P. nobUitans, has the face formed very much as in 
Pelastoneurus and has a plumose arista. I should place our »pecies 
in that genus, only the second and third veins are not approxi- 
mated nor the wing of the male ornamented with black as in all 
species of Poecilobothrus known to me. 

Proarchus violaceus sp. nov. 

Male: Length 4-4.5 mm.; of wing 4 mm. Pace wide, covered 
with grayish-white pollen, sometimes almost silvery, upper portion 
a little concave and with a slightly depressed median line, the 
lower part rather short and slightly convex. Front dark violet, 
sometimes almost black, a little dulled with brown pollen. Palpi 
yellow with black hairs and a little white pollen. Antennae (fig. 2) 
yellow; third joint sometimes mostly brown, short, somewhat oval 
in outline; arista dorsal, distinctly plumose, although the hairs 
are not long. Orbital cilia wholly black. 

Dorsum of the thorax violet with the lateral and anterior mar- 
gins quite broadly greenish; acrostichal bristles rather large, in 
two rows; scuteUum violet with two large and two very small 
bristles on its margin; pleurae more black with gray pollen. Abdo- 
men green with white pollen; incisures black; hind margins of 
segments with stiff black bristles. Hypopygium (fig. 3) formed 
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about as in Dolichopus, black, greenish on basal half; its lamellae 
large, somewhat oval but tapering into the stem, yellowish with 
a wide black border on the apical margin, which is jagged and 
fringed with long black bristles. 

Coxae, femora and tibiae yellow ; middle coxae blackened on outer 
surface, hind ones a little infuscated at base; fore coxae covered 
with black hairs on their anterior surface, hind ones with one large 
and one small bristle on outer surface. Middle and hind tobiae 
each with four blackish spots on upper surface where the bristles 
are inserted. Fore tarsi a little longer than their tibiae, a little 
blackened from the tip of the first joint; middle and hind tarsi 
black from the tip of the first joint, the latter with the first joint 
distinctly shorter than the second. Calypers and halteres pale 
yellow, the former with black cilia. 

Wings grayish, tinged with brown in front of the third vein; 
broad, distinctly expanded at tip of fifth vein; anal angle promi- 
nent, although tiie hind margin of the wing is slightly excavated 
at tip of sixth vein; costa slightly thicker from the tip of the 
first vein; last section of fourth vein nearly straight, ending a 
little before the apex of the wing, nearly parallel with third vein, 
which is a little bent backward so as to approach fourth vein a 
very little at tip ; cross- vein a little more than its length from the 
wing margin, measured on fifth vein. 

Female: Face a little wider than in the male; color of head, 
thorax, abdomen and legs as in the male; wings as in the male, 
but not quite as wide at tip of fifth vein. 

Described from three males and three females ; I took the holo- 
type and allotype at Dayton, Erie County, N. Y., July 5, 1920; 
two males were taken by Mr. Banks at Falls Church, Va., May 30 ; 
one female was taken by Mr. Hine at Kent, Ohio, June 18; and 
one female was taken at Bridgewater, Mass., July 11. 

Table of North American Species of Thripticus. Males, 

1. Femora black, or green 2 

Femora yeUow 4 

2. Hypopygium with yeUow lamellae (Calif.), longicauda sp, nov. 
Hypopygineal lamellae brown 3 

3. Hypopygium somewhat oval in outline, rather thick 

\Calif., Mex., N. Y.) fraterculus Wh. 
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Hypopygium rather slender, tapering towards its apex, 

more conical than oval (Nev.) nigripes sp. nov. 

4. Venter and part of the dorsum of the abdomen yellow 5 

Abdopien without yellow, except sometimes on the venter. . G 
6. Whole of sixth abdominal segment and base of the hypo- 

pygiimi yellow (W. I.) cupuliferous Aid. 

First abdominal segment and more or less of the base of 
the hypopygium yellow (Ind., Mo., N. C, 6a., D. C, 
N. Y.) ^. .abdominalis Say 

6. Hypopygium ovipositor-like, bent under the abdomen 

(W. I.) smgularis Aid. 

Hypopygium normal 7 

7. Fourth vein bent backward to meet the cross- vein, forming 

a distinct angle at this point (W. I.) minor Aid. 

Fourth vein only gently bent at the cross-vein 8 

8. Antennae yellow, or yellowish 9 

Antennae black — 10 

9. Capsule of hypopygium truncate at tip (Fla.) vietus V. D. 

Capsule pointed at tip (N. Y., Md.) . . .muhlehbergicB J. & C. 

10. Hypopyginal lamellae sessil, rounded at tip (N. Y.) 

tectvs V. D. 
Lamellae somewhat petiolate 11 

11. Ijamellae nearly round in outline (Wis., N. Eng., Mo., 

N. Y., 111., Wyo., Ont.) willistonii Wh. 

Ijamellae decidedly longer than wide 12 

12. Thorax with violet reflections and with a golden spot on 

the posterior slope before the scutellum (Ga.) 

aurinotatus V. D. 
Thorax green or purple with the posterior slope green 13 

13. Thoracic dorsum purple; hypopygiimi rather pointed, its 

lamellae pointed at tip (Mex.) pusillus Aid. 

Dorsum of thorax gi*een ; hypopygium rounded at apex, its 
lamellae rounded at tip (N. Y., Ont.) comosus V. D. 

Thiypticus nigripes sp. nov. 

Male : Length 1.75 mm. Face, front, thorax and abdomen dark 

shining blue-green. Face very narrow below. Antennae and mouth 

parts black. Bristles of the thorax and the conspicuous hairs on 

the abdomen yeUow. Hypopygium blue-green, its hairs yellow; 
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the lamella* brown, large, about as long as the main portion of the 
hypopygium, rather bare (fig. 6). 

Coxae, legs and feet black, except the extreme tips of the coxae 
and the trochanters, which are yellowish. Calypters, their cilia 
and the halteres yellow. 

Wings nearly hyaline; third and fourth veins nearly parallel. 

Female: Face a little wider; otherwise about as in the male. 

Described from one male and two females which I took at Wells, 
Nov., June 6, 1915. Type in the author's collection. 

The wings in all my specimens are in poor condition. This is 
very much like T. fraterculvs Wh., it differs in having the capsule 
of the hypopygium conical, not oval as in Wheeler's species, and the 
lamella!^ much longer and less hairy. 

Thrypticus longicauda sp. nov. 

Male : Length 3 mm. Face green, narrow below, the lower edge 
and the palpi covered with white pollen. Front blackish. Anten- 
nae black, smaU. Lateral and inferior orbital cilia white. Frontal 
bristles black. 

Thorax green with bronze reflections; there is but one bristle 
left on the thorax and that is black with the tip more whitish, the 
minute hairs on the anterior portion are yellow. Abdomen long 
and slender, green, its hairs and the bristles on the hind margins 
of the segments are yellow, but they are small and inconspicuous. 
Hypopygiiun long and slender, green, its hair yellow (fig. 5) ; 
its lamellae very long, yellow, with a few yellow hairs. 

Fore coxae yellow with white hairs, its basal half on the anterior 
surface green. Middle and hind coxae and all the femora green, 
with the tips of coxae, extreme base of middle and hind femora, 
apical third of fore, and apical two-thirds of middle femora, tips 
of hind femora, and all tibiae and tarsi yellow. Fore and middle 
tarsi nearly twice as long as their tibiae. Second joint of hind 
tarsi longer than the first. Calypters, their cilia and the halteres 
yellow. 

Wings grayish ; costa black ; veins brown ; third and fourth veins 
parallel, the fourth ending in the apex of the wing; last section 
of fifth vein nearly three times as long as the cross-vein. 

Female: Face wider; thorax with black and yellow bristles 
mixed; coxae and femora mostly black; tibiae and tarsi yellowish 
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brown; fore tarsi scarcely one and a half times as long as their 
filbiffi. Wings as in the male. 

Described from one pair which I took at San Francisco, Cali- 
fornia, May 12, 1915. Type in the author's collection, 

Paraclius minutus sp. nov. 

Male: Length 2.5 mm.; of wing 2 mm. Pace rather narrow, 
covered with white pollen, the suture near apical third, lower por- 
tion flat. Palpi blackish with a little white pollen and black hairs. 
Front almost opaque with brown pollen. First two antennal joints 
yellow; third mostly brown, small, rounded at tip. Arista long 
with long pubescence, but scarcely plumose. Inferior orbital cilia 
whitish. 

Thorax greenish, dorsum more brown with coppery reflections, 
which form a median vitta extending to the hind margin of the 
scutellum. The ante-alar black spots distinct but nearly divided 
by the green of the dorsum; when viewed from behind there are 
four silvery-white spots visible, a large one at the lower edge of 
the front end of the black spot, and a very small one above the 
root of the wing; pleaurse and coxae covered with white pollen. 
Abdomen green; the spots of white pollen on its sides not very 
conspicuous. Hypopygium rather small, entirely sessel, black; its 
lamellae quite small, black, they appear to be nearly bare on their 
edges. 

Coxae yellow, middle ones blackened on basal half, hind ones a 
little blackened at base; anterior pair with black hairs on their 
front surface. Femora and tibiae yellow. All tarsi black from 
the tip of the first joint. Calypters and haltexes yellow, the former 
with black cilia. 

Wings tinged with brownish gray; first section of costa not 
thickened, last section of fourth vein rather abruptly bent beyond 
its middle, beyond which it curves forward so the tip is near the 
tip of the third vein ; last section of fifth vein a little longer than 
the cross-vein. 

Female: About like the male in the width of the face, color 
and venation, except that the last section of the fifth vein is a 
little longer. 

Described from two males and three females which I took in 
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Florida, four at Bradentown and one pair at Anna Maria Key, all 
in March. Type in the author's collection. 

This is much like P. quadrinotatus Aid., but does not have the 
anta-alar spots divided as in that species, and these spots are not 
as large. 

Paradius omatus sp. nov. 

Male: Length 3-3.5 mm.; of wing, the same. Pace narrow, 
silvery-white. Palpi small, yellow, with a black bristle at tip* 
Proboscis yellow, with a fringe of little yellow hairs on its edge. 
Front silvery-white, widened above. Antennae wholly black or with 
the lower edge of the first joint slightly yellowish; third joint 
small, about as long as wide, scarcely pointed at tip. Arista dorsal^ 
pubescent Lower orbital cilia yellowish, slender. 

Thorax green with bronze reflections, a little dulled with white 
pollen; there are no ante-alar black spots. Abdomen green with 
quite abundant white pollen. Hypopygium small, but little longer 
than thick, extending forward under the venter, black with green 
reflections; its outer appendages look like small yellow lamellae 
(fig. 9) with black bristles, but they seem to be united at base as in 
the figure; the inner appendages are darker and rather small, they 
are deeply slit into three parts at tip. 

Coxae, femora and tibiae yellow. Fore coxae with black hairs on 
the inner edge of their anterior surface ; middle and hind coxae each 
with a long black bristle on outer side, the former darkened on 
the outside. Hind femora scarcely darker at tip above, their tibiae 
more distinctly brown at tip. Middle and hind femora each with 
a slender preapical bristle, the former also has smaller ones below 
near the tip. Fore tarsi (Fig. 8) more than one and a half times 
as long as their tibiae, first two joints yellow with their extreme 
tips blackish, second slightly longer than the first and very thin, 
it is about as long as the last three joints taken together; third 
and fourth joints black, compressed and widened, fringed above 
with little black hairs; fifth yellow with the base narrowly black. 
Middle tarsi longer than their tibiae, black from the tip of the first 
joint. Hind tarsi equal to their tibiae in length, wholly black, still 
sometimes the first joint is yellowish at base, first joint shorter 
than the second. Calypters and halteres yellow, the former with 
yellow cilia, which appears nearly black in certain lights. 
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Wings (fig. 7) grayish; third vein bent backward at tip; last 
section of fourth vein bent at its basal third, approaching third, 
bnt bending back a little toward its tip so as to be parallel with 
third vein for its apical third and ending in the apex of the wing; 
last section of fifth vein twice as long as the cross-vein ; anal angle 
of wing rounded but rather prominent. 

Female: Like the male in general color and the form of the 
wings. The face is not very wide and is hollowed out almost to its 
lower edge ; face and front wholly silvery-white, proboscis narrowly 
blackish on the edge, which is fringed with quite conspicuous black 
hairs. Ovipostor yellowish with a circlet of short, blunt spines at 
tip. Fore tarsi blackened from the tip of the first joint; their 
second joint about three-fourths as long as the first. 

This female is easily recognized by its venation, together with the 
silvery front and yellow proboscis and ovipostor. 

Described from many males and females. I took them in Wil- 
liamsville, Erie County, N. Y., August 8 and 29, 1920. Mr. Buma 
took many at the Palisades, N. J., July 5, 1920. 

Holotype and Allotype in the author's collection and taken at 
WilliamsviUe, N. Y. 

Those I took were flying around the surface of the water which 
was running over the rocks, and resting on the moss and rocks in 
the little falls, very much as does Liancalus. The very short hypo- 
pygium would almost separate this species from ParacUtts, but it is 
entirely disengaged although sessil and extends a little under the 
venter. 

Paradius ovatus Van Duzee. 

This is the same as ParacUus venttstus Aldrich, and is therefore 
a synonym of that species. Dr. Aldrich reports it as abundant in 
the West Indies and Mexico. I have seen specimens from Georgia 
and Costa Bica. 
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CICADELLA QOTHICA SIGN.— A CORRECTION. 

By Geo. W. Babber^ 
U. S. Bureau of Entomology^ Arlington, Mass. 

In Vol. XXVII, page 147, 1920, of this journal, I have recorded 
the occurrence of Cicadella hieroglyphica (Say) from Massachu- 
setts. The record was an error and was based on a determination 
submitted to me which, at the time, I had no reason for questioning. 
The insects recorded under this name are all Cicadella gothica Sign., 
as are all of a large number of specimens from New England at 
hand. 

The confusing of these two species, which has so often happened, 
is further made possible by the discovery of a dark variety of gothica 
which resembles Cicadella hieroglyphica, var. dolobrata Ball very 
closely indeed. This variety seems to be undescribed, and as to 
its future collection may again lead to a confusion of these species, 
it may be well to characterize it at this time. 

Cicadella gothica, var. atra var nov. 

General structure and size of gothica: Shining black, markings 
on anterior half of vertex nearly as in gothica, except that the 
yellow area surrounding the black apex is narrowly produced pos- 
teriorly for a third the length of the vertex. The black markings 
on the posterior half of the vertex confused, so that this portion 
appears solidly black with some light points indicating the yellow 
markings of gothica; eyes irregularly margined with yellow; mar- 
gins of clavus light. Beneath, black; tips of femora, tibiae and 
tarssB lighter; front, dark brown, median stripe tawny. 

One male taken at Ijexington, Mass., September 8, 1920. 

This variety is distinct from any dark forms of the typical insect 
that I have seen, although dark individuals are not uncommon. 
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SPIDERS TEEDING ON SMALL CYPRINODONTS. 

By T. Babboub, 
Museimi of Comparative Zoology, Harvard University. 

This spring was unusually dry in Southern Florida, especially 
during March and early April. Ponds were low and even the 
large lakes were considerably reduced in area. This condition 
may have influenced the habit which 1 observed and which Mr. 
Banks and Mr. Emerton have kindly suggested my recording. 

While fishing for bass in the upper St. John River, above Lake 
Washington, where the river is a narrow, sluggish stream, I have 
always camped to cook my midday meal on a willow tussock in a 
shallow slough, which offers about the only chance to build a fire 
in this very boggy country. This year the water in the little 
bayou was low and the water hyacintiis and lettuce plants usually 
afloat were resting with their roots on the mud in the shallows. 
The vegetation swarmed with Dolomedes, but then these spiders 
always seem to have a predilection for creeping about on the floating 
lettuce, especially. The water, both beneath the plants and in the 
little open spaces between them, teemed with several species of 
cyprinodont fishes, of which a Gambusia, beyond doubt affinis, 
was the most abundant. 

After eating, I rested quietly awhile in the stem of my boat, 
which was partly hauled up on the tussock, hence quite motionless. 
A tiny flash of silver caught my eye, and I looked again, to see 
a spider carrying a small dead fish, perhaps an inch long, acroBS 
a wide leaf to the dark interior of a large lettuce cluster. I 
thought that probably the spider had found a dead fish by chance, 
and I relit my pipe, when about six feet away in another direc- 
tion the episode was repeated. This time the little fish was fi^iU 
struggling feebly in the spider's chelicerae. Later I saw a third 
fish being carried off which was dead and quite dry. At the time 
I presumed that the habit of catching fish was probably well 
known and I thought no more about the happening until I spoke 
to my friends and searched the literature with small results. 

McCook, in his "American Spiders and their Spinning Work,'' 
(VoL 1, 1889, p. 236, fig. 219), pictures an enormous spider riding 
on the back of a moribund and gigantic carp, if the relation of 
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the size of the fish to that of the surrounding lily leaves is normal. 
The accompanying story of the unique event is too flamboyant 
to be very convincing. Comstock (Spider Book, 1912, p. 186), 
offers no original observations but adds, "Several apparently well- 
authenticated instances of the destruction of small vertebrated 
animals, including birds, a mouse, a fish and a snake, by spiders 
that are much smaller than the Avicularia are given by McCook. 
But, of course, all such occurrences are exceptional." I presume 
that, given conditions such as I have described, small fish may 
offer an easy and frequent prey for spiders with the habits of Dolo- 
medes. Otherwise the opportunity to secure such prey cannot be 
very frequent. The species involved I believe to have been Dolo- 
fnedes ienebrosus. 
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VE8PA ABGTICA ROHWEB, A PARASITE OF VESPA 
DIABOLICA DE SAUSSURE.i 

By W. M. Wheeler and L. H. Taylor. 

The summer of 1921, at least in New England, was a "wasp 
summer/^ probably on account of the protracted, hot, dry weather 
during June and July. Certain species of Vespa, especially the 
common yellow-jacket, V. diabolica, were unusually abundant. 
Probably for this reason we were able to make the following obser- 
vations on a rare wasp, F. arctica, which, as shown by Fletcher 
in a paper read before the Entomological Society of America 
(1908), is a parasite in the nest of diabolica. Unfortunately, 
Fletcher died before he could publish his paper, and the very 
brief notice of it in the proceedings of the Society is all that has 
appeared. 

During the summer of 1921 the senior author spent his vacation 
at Colebrook, in the Litchfield Hills of Connecticut; the junior 
author at Forest Hills, near Boston. In both places a number of 
diabolica nests were examined, and in three of them arctica was 
taken. The latter species^ is black and white, and in size and 
markings may be very readily mistaken for V, consohrina De 
Saussure, but closer examination shows that it has long cheeks and 
long hairs on the tibiae. It lacks, moreover, the worker caste, and 
therefore diflFers from all known species of Vespa, except austriaca 
Panzer, which will be considered more fully in the sequel. This 
absence of the worker caste at once suggests that arctica is a social 
parasite like the species of Psithyrus in the nests of bumble-bees 
and certain ants {Anergates, Epoecus, Epipheidole, Sympheidole, 
Anergatides, etc.) in the nests of Tetramorvam, Monomorium and 

> Contributions firom the Entomological Laboratory of the Bussey Instlta- 
tlon. Harvard Unlveraity. No. 195. 

*Thl8 species was origrinally described by Lewis (Trans. Amer. Ent. Soe. 
24, 1897, p. 178) as Vetpa boreallt, but Rohwer (in Viereck, Hymenoptera, or 
Wasp-like Insects of Connecticut, 1916, changed the name to arctica, as 
Kirby had previously described a V. boreallt (Fauna Boreali-Amerlcanai 
1837, p. 264). 
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Pheidole. V. arctica belongs to the Canadian and Upper Tran- 
sition zones. Sladen (1918) records it as ranging from Nova Scotia 
to British Columbia. It has been recorded from Amherst^ Mass.^ 
according to Eohwer (Viereck, 1916), and by him included in the 
Kst of Connecticut Hymenoptera as probably occurring in that 
state. The senior author has taken it repeatedly but sparingly at 
Colebrook (1200-1600 ft.) during the summers of 1918 and 1919, 
on the flowers of SpircBa sdlicifolia. Until it was taken by the 
junior author at Forest Hills during the past summer, there was 
no record of its occurrence near sea-level and in Eastern Massa- 
tjhusetts. 

The three observations that go to confirm Fletcher's contention 
that arctica is a social parasite in the nests of diabolica are the 
following: 

1. On July 4, the senior author's attention was called to a dia- 
holica nest attached to the bottom of the back-net of his tennis- 
court, at the surface of the ground, in a bunch of grass and sensi- 
tive fern. As the wasps were intimidating the players, the colony 
was asphyxiated after dusk on July 7 by throwing cloths satu- 
rated with carbon bisulphide over the nest. On removing the 
cloths on the following morning, the nest and its occupants were 
carefully examined. The structure had attained the size and shape 
of an orange about 12 cm. in diameter, and contained two broadly 
elliptical combs, a larger, upper, measuring 8 by 6.5 cm., and a 
smaller, lower, measuring 7 by 5 nmi. There were 64 wasps in 
the colony, 62 workers of didboKca, a queen of the same species, 
and a queen arctica. The upper and older comb had two concen- 
tric ^circles of capped cells, enclosing pupating larvae and pupse. 
The open cells contained eggs and young larvae of different sizes. 
Undoubtedly all the brood in this comb represented workers of 
didbolica. The lower comb (Fig. 1) had a single circle of 20 
pupae of diabolica on half its area, while the center of the other 
half was occupied by a clearly defined cluster of 11 very large, 
elongate cells, each containing a conspicuously large larva. These 
cells are marked with white crosses in the figure. The remaining 
cells were very small and short and contained eggs and very young 
larvae. Evidently all or nearly all the brood, except the 11 large 
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larvfiB belonged to diaholica. These large larvae, which were nearly 
ready to pupate, must have belonged to arctica, and were probably 
females. That they had been abundantly fed by the diaholica 
workers and their development favored beyond that of the remain- 
ing larvae was evident from a glance at the two combs. Examina- 
tion of the two queens, which were of the same size, showed that 
their wings were mutilated. The apical halves of both wings of 
the arctica queen on the right side had been. bitten oflF. As both 
queens were still fresh when found in the nest on the morning of 
July 8 (the diaholica queen, when stimulated, still moved her tarsi !) 
we may infer that both were living together in the nest, though 
probably not on the best of terms, that the arctica queen had prob- 
ably entered the nest just as the workers were beginning to build 
the second comb and had oviposited in 11 of its cells, and that the 
resulting larvae were being actively fed by the diaholica workers, 
because the parasite's wings were too much mutilated to permit 
her to leave the nest and forage. 

2. On June 29, the junior author killed a colony of diaholica 
which had its nest in the hay-scales of the State Aiititoxin Labor- 
atory on the grounds of the Bussey Institution. It was younger 

. than the preceding, had one comb and only a few cells of a second, 
and contained only a small number of diaholica workers and an 
arctica queen. Since the colony was captured during the day, 
most of the diaholica workers were probably out foraging, and the 
absence of the diaholica queen may, perhaps, be accounted for on 
the same supposition. 

3. August 4, the junior author took in the Arnold Arboretum 
a nest of diaholica containing three recently emerged males of 
arctica. In the same nest were about a dozen large larvae and two 
or three pupae, evidently queens, though whether of diaholica or 
arctica was not determined, as they were unpigmented. In all 
probability, however, they belonged to arctica. The presence of 
worker larvae and pupae indicated that the queens of both species 
were in the colony at about the same time (that is, if the time for 
development of diaholica workers is about the same as that required 
for the arctica males), and that at least one of the queens had 
been in the nest very recently was indicated by the numerous eggs, 
although these might, of course, have been Ifiid hj the workers. 
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During the entire summer we sought carefully for additional 
nests of diabolica infested with arctica, but none was found. At 
Colebrook the males of arctica were not uncommon on the flowers 
of Spricea salicifoUa and Pastinaca saliva, usually during the morn- 
ing or late afternoon hours in three diflEerent localities where in- 
fested colonies of diabolica must have been present but could not 
be located. The first of these males was captured as early as 
July 16, and a few were taken every few days throughout the 
remainder of July and the first two weeks of August Thereafter 
the species seemed to have disappeared, though in previous, years 
a few males and females were captured as late as September 1. 
N"o males of V. consolrina were seen on flowers till July 31, and 
virgin females and males of diabolica did not appear till later 
(August 20 to 22), and soon afterwards disappeared. It would 
seem, therefore, that the early emergence and long flying period of 
the arctica males is an adaptation to insuring the fecundation of 
the much less numerous females, an adaptation the more necessary 
because the species is very rare most summers, when the host spe- 
cies, too, is less abundant. 

The foregoing observations have an important bearing on what 
has been learned concerning V. austriaca. This wasp, which also 
lacks a worker caste, has long been known in Europe, where it 
ranges from Ireland to Russia, with a marked preference for 
moimtains up to an altitude of 5500 feet. It seems also to occur in 
Palearctic Asia. Recently Bequaert (1916) took two females of 
austriaca at Fort Lee, New Jersey, opposite New York City, and 
recorded a specimen taken by Prof. J. S. Hine on the same day 
(July 16) on Staten Island. More recently (1918) Sladen has 
isk^n austriaca at Ottawa and Chelsea, Quebec (mid- June), and 
at Winnipeg and Kaslo, British Columbia (mid- July), and Be- 
quaert (1920), cites specimens from Savonoski, Alaska (July), 
Mt. Hood, Oregon (G. P. Engelhardt Coll.), and Beaver Mouth, 
Selkirk Mountains, British Columbia (J. C. Bradley Coll.). In 
Europe this wasp has been taken in the nests of F. rufa and has 
been regarded as a parasite of the latter by Morawitz (1864), 
Schmiedeknecht (1881), Robson (1898), Saunders (1903), Sharp 
(1893), Perez (1910), and Bequaert. Carpented and Pack-Beres- 
ford (1903) have published a careful account of an austriaca-rufa 
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colony taken in Ireland. They show that the two species are very 
closely related taxonomically, and infer that "the old amtriaca 
queen was the foundress of the nest and that both the rufa and 
atistriaca are her offspring/^ The evidence with which they en- 
deavor to support this inference seems to us to be very inconclusive. 
It is indeed surprising that such accomplished entomologists should 
have failed to take account of the habits of other parasitic Aculeata, 
such as Psothyrus and the workerless ants, which are all so much 
better known than the wasps they werestudying. 

The occurrence of austriaca in the vicinity of New York City 
and in British America and Alaska, at once raises the question 
as to its American host, since rufa is not known to occur on this 
side of the Atlantic. Bequaert surmises that consobrina may be 
the American host, and maintains that this wasp, "although very 
diflferent in coloration, is very probably the American rase or sub- 
species of Vespa rufa ItJ^ If this proves to be the case, we should 
have the short-cheeked, black and yellow austriaca living with the 
short-cheeked, blach and white consobrina, just as our long-cheeked, 
black and white arctica lives with the long-cheeked, black and 
yellow diaiolica. 

The dates of flight of male and female austriaca and rufa, care- 
fully recorded by British entomologists (Carpenter and Pack-Beres- 
ford and Evans (1903)), indicate that the austriaca queens issue 
from hibernation later in the spring than the nest-founding rufa 
queens. The same is probably also true of arctica as compared 
with didbolica. Hence the parasitic queens, when they first appear 
in the spring, find the host nests already well-established and con- 
taining a worker personnel ready to nurse the parasitic brood. The 
parasitic Psithyri show the same tendency to enter the Bombus 
colonies only after their first batch of workers has emerged (Sladen, 
1912), and the parasitic ants take a similar advantage of their 
host species. 

The presence of both host and parasitic queens in the arcticor 
diabolica nest examined by the senior author at Colebrook, raises 
the question as to the probable eventual fate of the host queen in 
infested nests. In the various cases of the mixed colonies among 
ants the host queen is soon eliminated, and, according to Sladen 
(1912), the same rule applies to the Bombus queens of colonies 
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invaded by Psithyrus and to the queen (rf B, terrestris lucorum 
when its nest is invaded by the queen of B. terrestris "virgindlisJ 
Had the Colebrook arctica-didbolica colony, which was still young 
when asphyxiated, been permitted to continue its growth and 
development, the diabolica queen might, of course, have been elim- 
inated. This would, indeed, seem probable, if we may judge from 
the observations of Eobson and Carpenter and Pack-Beresford on 
atLstriacorrufa colonies, which were well-developed when examined. 
The colony observed by Eobson had no rufa queen, but must have 
been founded by one, since typical rufa males were present. He 
saw the rufa workers dragging out of the nest the decapitated and 
mutilated carcass of an atistriaca queen, presumably after her brood 
had been reared by the rufa workers. Thus it would seem tiiat in 
this colony the host-queen had been killed either by her own workers 
or by the parasitic queen, and that the latter had been killed by 
the rufa workers or had died a natural death in the nest after com- 
pleting her life-work. Carpenter and Pack-Beresford give a de- 
tailed census of their austriam-rufa colony. It contained an old 
austriaca but no rufa queen, besides many males and three pupal 
queens of austriaca. In this case also, the host que^i seems to have 
been eliminated earlier in the season. 

The absence of the host-queen from nests infested by the para- 
sitic wasps, as in the nests of austriacorrufa just considered and 
the two arctica-diabolica nests found by the junior author, may be 
due, nevertheless, to quite other causes. Desertion of the nest by 
its foundress, even after brood is present, or her destruction while 
foraging, may leave the colony motherless and open to invasion 
by parasitic queens. Janet (1903) has even observel tiie invasion 
of a motherless F. crdbro nest by a strange crdbro queen, and her 
adoption by the workers. Both Janet and Marchal (1896) have 
failed to find the queen in several nests of this wasp, and the latter 
shows that in the case of V, media the queen is so short-lived that 
she completes oviposition by the beginning of August and dis- 
appears soon afterwards. The development of media colonies is, 
therefore, considerably accelerated as compared with the colonies 

> This rule does not seem to apply to some of our American Ptlthyrus- 
Bombut colonies, to Judge from the very interesting, unpublished observa- 
tions made by Mr. O. E. Flath at the Bussey Institution during the i»at 
summer. 
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Wheeler A Taylor — Vespa didbolica 

Fig. 1. Combs from nest of Vespa diabolica taken by the senior author at 
Colebrook, Conn. The white croses at the left mark the large cells occupied 
by the larvse of the parasite, Vespa arctica. Natural size. 

FlfT. 2. Typical nest of Vespa diabolica. about 2/6 natural size. 
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Fig. 3. Nest built by workers of Vetpa diabollca. Natural size. 
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of V. germanica and communis, in which the mother queen is often 
found as late as the last of September or early October. 

Perhaps the diaholica qiieen may resemble the crohro queen in 
her tendency to desert an incipient nest and found another, or 
perhaps, as a rule, she may desert her nest as soon as it is invaded 
by an arctica queen. That she is short-lived, like the queen of 
media, seems to be indicated by the following observations on 
uninfested nests: 

July 21, the senior author asphyxiated a didbolica colony which 
was nesting very near the ground at the base of a cluster of golden- 
rods in a deserted pasture. The nest was well-developed, with two 
large combs and a very small, four-celled third comb. There were 
76 workers but no queen, although her presence might have been 
expected, since the colony was asphyxiated after d%rk. 

August 27, the senior author found depending from the ceiling 
of a porch a small abandoned didbolica nest. It had only a single 
small comb, about 3.5 cm. in diameter, containing some dead 
worker pupae and small larvae. A similar deserted nest was found 
earlier in the season attached to the limb of a tree. 

Also on August 27 a large, well-developed didbolica nest was 
found under the roof of a water-tank. Two living workers were 
still clinging to the involucre, which contained three well-developed 
combs. There were a few living worker pupae in the combs and a 
number of dead workers that had fallen from the nest. The males 
and virgin females had departed, so that the colony must have 
completed its development several days and possibly a few weeks 
before the first of September. 

Of eight didbolica nests taken by the jimior author before August 
4, on the grounds of the Arnold Arboretum, only one contained an 
old queen, although in each case care was taken to secure the entire 
colony. 

A flourishing colony of V. didbolica comprising 200 to 250 
workers, also without a queen, was taken August 10. The appar- 
ently exclusive emergence of males from this colony, as a result 
of which there were scarcely 25 workers left in the nest by Sep- 



Digitized by 



Google 



142 Psyche [Oct-Dec 

tember 10, suggested that the queen might have been absent for 
some time before the earlier date.^ 

Of two diabolica nests taken September 14, one contained approx- 
imately 150 workers and 250 males, though the colony must have 
numbered fully a thousand during its prime. This nest had no 
queen, but in the other one killed the same day, along with 40 
workers and 60 males, was a single virgin female, the last of a 
considerable number that the colony had produced. 

Onr observations on V. arctica and diabolica, though fragmen- 
t4ny, seem to justify the following conclusions: 

1. The nest-founding queen of V, diaholica, like that of the 
European media, is rather shori;-lived, completing oviposition and 
perishing rather eariy in the season, probably not later than the 
middle or early part of August, at least during favorable summers. 

2. There are some indications that the diabolica queen, like 
the crdbro queen, has a tendency to desert her nest in an incipient 
stage and found another. 

3. V. arctica is a permanent social parasite in the nest of dior 
boKca, and her brood, consisting exclusively of males and fertile 
females, is reared by the diabolica workers. 

4. The over-wintering queen of arctica, like that of austriaca, 
probably appears late in spring, at a time when the nests of the 
host-species are already established and contain enough workers 
to nurse her brood. 

1 In taking this nest at dusk the junior author (kUed to capture al>out a 
dozen workers which were still flying about, and which finally settled on the 
tree from which the nest had been cut. Deprived of their habitation, and 
even of the branch which supported it, these few workers were huddled 
together the next evening at a place remote from the original position of 
the nest. Closer observation revealed that they had already attached bits 
of newly-made paper to the bark of the tree. It was about this paper that 
the workers were congregated. By the end of the second day the wasps had 
suspended a single cell from a strong filament of paper after the manner of 
a queen in founding her nest in the spring, and in a few more days the 
structure had begun to assume the proportions of a normal nest. On Sep- 
tember 10 it was about the size of a hen's e^g and there were still two or 
three workers defending it (Fig. 3). Six days later this nest was found 
torn open, apparently by a predator, perhaps a bird, which had robbed it of 
whatever it might have contained, thereby preventing further observation. 

The construction of nests by workers of EuropeaJi species of wasps has 
been observed by several authors, notably Janet (1903), who describes three 
new nests built successively by workers of the same colony. Other accounts 
are given by Ormerod (1859), Stone (1860), von Siebold (1871). Kristof (1878) 
and Marchal (1896). 
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5. The fate of the host queen in such nests is unknown. 
Whether she voluntarily deserts the nest soon after the parasite 
enters or is killed by the latter or by her own workers, or whether 
the parasitic queen has a tendency to enter young motherless nests 
of the host species, remains to be determind. That both queens 
may occasionally live side by side for some time, would seem to 
be demonstrated by the colony examined by the senior author. 

6. From what is known of V. arctica and austriaca we may 
conclude that these workerless wasps have essentially the same 
relations to their host-colonies as the parasitic Psithyri and worker- 
less ants {Aner gates, etc.). 
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XOTES OX DEFENSIVE SCENT GLANDS OF CERTAIN 

COLEOPTERA. 

By J. S. Wade, 

Scientific Assistant, Bureau of Entomology. 
Washington, D. C. 

The attention of the writer was first directed to the functions 
of defensive or repugnatorial scent glands in certain Coleoptera 
during the study some time ago of the biology of some of the more 
common species of Coleoptera belonging to the Tenebrionid tribe 
Eleodini, inhabiting portions of the central Great Plains region. 
Later, a growing interest led to closer field observation and to the 
examination, as opportimity offered, of available literature on the 
subject. The notes which follow are intended merely to supple- 
ment data already published, to which reference is made. 

It is obvious to anyone at all familiar with insect life, that the 
degree of sensitiveness and response in insects to certain external 
phenomena is enormously greater than in vertebrates, and that 
their organs of sense are developed accordingly. It 'always has 
been a cause for wonder to human beings as to the means by which 
the various lower animals recognize, distinguish and communicate 
with each other. Although we know very little about the senses of 
the lower animals, it long has been known that such senses as 
sight or touch are not nearly so important to insects as to us. 
We know that insects actually do distinguish and communicate with 
each other, or are attracted or repelled by each other, and as the 
means of communication are not known to use, may we not safely 
assume that such is brought about through factors, the existence 
of which is not yet recognized or understood? Packard (1898) 
has called attention to the ease and rapidity with which exceed- 
ingly delicate, attenuated, and highly volatile odors imknown to us 
are perceptible to insects. Mclndoo (1917) has suggested the 
presence of a chemical sense or senses, somewhat comparable to our 
olfactory sense, which receives and transmits stimuli in a way 
somewhat like that of odors, and has ably discussed the results of 
observations and experiments upon certain insects, and has given 
a short historical review of the literature on the subject. In fact, 
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the subject as a whole in its relation to animal ecology makes a 
powerful appeal to the human imagination. 

It has been well understood that the presence of defensive or 
repugnatorial scent glands in certain insects exists in direct adap- 
tation to the needs and habits of their owners and in close response 
to their environment; also that such glands are of very frequent 
occurrence and with much variation as to position, form, and 
function; and that their presence is of value to the insect for 
repellent, defensive, and warning purposes. These eversible glands 
most frequently occur in the form of simple hypodermic pouches 
from which can be emitted, when desired, varying amounts of an 
odorous spray capable of permeating throughout considerable sur- 
rounding atmosphere. Biologically speaking, the principle involved 
in such cases, though often modified, is practically identical with 
that of the mephitic, sulphuretted, oil-like fluid ejected by the 
skunks. Thus far anal glands are known to be present in the follow- 
ing families of Coleoptera : Cicindelidae, Carabidae, Dytiscidae, Gyrin- 
idae, Staphylinidae, Silphidae, and Tenebrionidae. The blood itself 
serves as a repellent fluid in the Meloidae, and in the Coccinellidae 
and Lampyridae, and it issues from a pore at the end of femur as 
a yellowish fluid. The cantharidine in the blood of some species 
of Meloidae, commonly known as "Spanish Fly,^' forms an espe- 
cially caustic protection against birds, predaceous insects and rep- 
tiles. A number of the Carabidae eject from a pair of anal glands 
a pungent, acid, and often corrosive fluid, staining the hands a 
rust-red color, and in Galerita janus Fab., the "Bombardier 
beetles" (Brachinus), and others, it "explodes" or volatilizes as 
soon as it comes in contact with the air, and the discharge and 
puflF of vapor is accompanied by an audible report. This occurrence 
may be repeated over and over again in succession at frequent 
intervals. West wood (1839) has recorded that specimens of a 
Brachinus of large size from South America, when captured 
"immediately began to play oflF their artillery, burning and staining 
the flesh to such a degree that only a few specimens could be cap- 
tured with the naked hand, leaving a mark which remained for 
a considerable time." The odor of rose or hyacinth given out by 
certain Cicindelidae, or the fragrance exhaled by the European 
Aromia moschata, are secretions probably formed by similar glands. 
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The larvae of certain Coleoptera, notably in the Chrysomelidae, also 
are supplied with eversible hypodermal glands of various kinds. 
Folsom (1906) states that "the larvae of Melasoma lapponicum 
evert numerous paired vesicles which emit a peculiar odor/^ 

Packard has divided all scent-producing organs into repugnatorial 
and alluring organs, and a third class including those for recog- 
nition only, has been suggested by Mclndoo, who has directed 
attention to the fact that it often is impossible to determine pur- 
poses for which such organs are used. 

During the summer and fall of 1914 and the spring of 1916 
collections of various species of adults of Eleodiini for breeding 
purposes, aggregating several thousand specimens, were made by 
the writer over a considerable area in Western Kansas and Western 
Nebraska, and during this period there were many opportunities 
for making observations relative to a curious habit possessed by 
many members of that tribe. When disturbed, many of them 
have a habit of standing on their anterior and middle legs, elevating 
the abdomen to its utmost height, appearing at times fairly to 
stand upon their heads, and spurting sidewise right and left from 
their eversible repugnatorial glands, a persistently malodorous 
liquid having a peculiar penetrant odor, and capable, when brought 
into accidental contact with the skin of the human hand, of making 
a stain almost impossible to wash oflP, and the odor of which varies 
in intensity with some of the species. 

"The smeU of the glandular secretions,^^ says Gissler (1879)^ "is 
to my knowledge incomparable to anything else.'^ The glands of 
the species examined, Eleodes gigantea Mann., are in both sexes 
embedded in the fat bodies on each side of the intestinal tract, 
and consist of two reddish-brown organs about 6 mm. in length, 
somewhat cylindrical at one end and roughly flattened at the other. 
Gissler has records concerning the fluid that "When the secretion 
is spurted on a glass slide, it solidifies within a few seconds, form- 
ing an orange-colored magma of minute crystals, in other cases 
it only partially crystallizes, and in others it remains entirely 
liquid. It is in all cases of an acid reaction, and of an intensely 
penetrant odor, causing the eye to lachrymate. It is soluble in 
water, alcohol and ether. Boiled with concentrated sulphuric acid 
and alcohol an ethereal aromatic vapor is produced, indicating the 
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presence of one or more organic acids. . . . Having tested toe 
valerianic acid in the usual way with neutralized soda solution 
upon sesquichloride of iron, no red precipitate of valerianate of 
iron was formed, nor have I obtained a bluish-white opalescent 
liquid of butyrate of copper on adding acetate of copper. Uric 
acid was also found to be absent, on treating with nitric acid and 
ammonia in the usual way; neither could I detect formic or acetic 
acid, nor did boiling with caustic soda liberate ammonia. A few 
drops of the secretion, put on a piece of dry caustic soda,, turned 
at first dark green, became in a few seconds dirty brown, and 
cleared up to a brownish red after several hours/^ 

It was interesting to note that the quantity of the secretion voided 
varies noticeably with the different species under observation, both 
under field and under laboratory conditions, and some of the spe- 
cies, notably Eleodes tricostata Say, undoubtedly have the habit 
of erecting the abdomen in a threatening manner when approached, 
though no secretion may be voided. Such species undoubtedly find 
protection through imitation of the threatening movements of their 
more formidable associates. Two of the characteristics of the 
Eleodes are their slowness of movement, and their habit of coming 
out of their hiding places about sunset for feeding purposes, and 
their presence is readily noticed on the bare sandy plains by birds, 
skunks, and other enemies, hence their protective secretion, or, in 
the. absence of this, their threatening maneuvers are no doubt of 
highest value to them. 
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A NEW SPECIES OF HETEROCAMPA (LEP., NOTODON- 

TID^.) 

By Wm. Barnes, M. D. akd A. W. Lindsey, Ph. D. 
Decatur, 111. 

Heterocampa amanda n. sp. 

Head, thorax and abdomen light gray or brownish gray to dark 
gray. Tufts and tips of patagia darker. Pectinations of ^ 
antennse long, gray-brown; shaft with some light gray scales. 

Primaries gray, the costa powdered with whitish scales and the 
veins in part somewhat darker than the ground color. Within the 
basal area, below Cuj, and beyond the cell there are sometimes 
paler, somewhat brownish areas. Basal line geminate, the outer 
black, the inner gray, and the included space buflf. T. a. line gem- 
inate, faint, outwardly convex between the veins. This line is 
oblique, almost reaching the middle of the inner margin, and is 
slightly curved. T. p. line similar but with scallops reversed and 
much slighter. This line is almost upright, but is slightly concave 
outwardly beyond cell and inside of Cui, leaving the usual square 
projection between Cui and Mg. The s. t. line is made up of 
two blackish shades, one almost straight from near apex to M3, 
the other beginning outside of the first .on M3, running thence to 
Cu,, and then curving outward toward the anal angle. Both are 
followed by vague slender whitish lines. There is a blackish ter- 
minal line, sometimes cut by white on the veins, and the fringes 
are concolorous with the wing, but with blackish at the veins. 
Cell terminated by a curved blackish line. Secondaries white in 
male, the costa, outer margin (very slenderly), terminal quarter 
and sometimes a short median portion of veins marked with gray- 
brovm. Fringes more or less grajrish, darker at the veins. In 
the female the secondaries are more gray-brown with a variably 
definite band filling the terminal third and a less strongly marked 
median shade and discal spot. Fringes grayish white, dark at the 
veins. Under surface white in the male, the secondaries marked 
much as above and the primaries darker toward costa and apex, 
with only the markings of the fringes, a discal bar, and sometimes 
a paler terminal area visible. In the female this surface is much 
darker, as would be expected. The primaries are otherwise similar 
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to those of the male^ while the secondaries have a terminal pow- 
dery whitish area, preceded by a broad vague transverse shade and 
then by a slender median shade, both of which lose their identity 
toward the costa. The discal bar is present. Expanse 35 to 45 
mm., the sexies similar. 

Described from ten specimens in coll. Barnes. Holotype ^, 
3 paraiypes $ and one paratype $ , from the Hualapai Mts., 
Mohave Co., Ariz., May. One paratype ^ from the Planet Mine, 
Bill WiUiams R., Yuma Co., Ariz., and four paratypes $ from 
Mohave Co., Aug. In addition we have specimens from Yavapai 
and Cochise Counties, Ariz. 

We place this species after umbrata Wlk. and its forms, though 
it is not closely related. Its superficial appearance suggests Fen- 
ionia miranda Dyar, but it is a true Heterocampa and this resem- 
blance is only general. 



NOTE ON THE SURGONOPODS OP CERTAIN MECOP- 
TERA AND NEUROPTERA. 

By G. C. Crampton. 

Through the kindness of Mr. A. N. CaudeU, I have recently 
been able to examine a specimen of the interesting Mecopteron 
Merope ivber, preserved in alcohol. Since the specimen was pre- 
served in fluid, this permitted the moving of the parts without 
danger of breaking them, and enabled me to determine that the 
parts which I formerly considered to be the dorsal penis valves 
(i. e., the parts labeled "dv^^ in Pig. 24, Plate III, of Psyche, Vol. 
25, 1918), from an examination of a dried specimen of Merope in 
the Cambridge museum, are in reality the surgonopods, or lateral 
appendages of the tenth abdominal segment. It would also appear 
that certain of the structures called gonopods in the Neuroptera 
shown in Pigs. 14, 12, etc., of the article in question, are likewise 
homologous with the surgonopods, as I have pointed out in a papet 
which wiU later be published, dealing with the terminal structures 
of insects in general. 
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NOTES ON ORCHESTES RUFIPES LEC, IN NEW JERSEY. 

By Harry B. Weiss and Ralph B. Lott, 

New Brunswick, N. J. 

According to Blatchley and Leng^ this weevil is known to occur 
in New Yorjc, Vermont, Massachusetts, Newfoundland and Quebec 
At Batavia, N. Y., according to H. H. Enight, it was abundant 
on the shining willow Salix lucida, the adults feeding on the leaves, 
July 1 to 15, the larvae mining the leaves in August and Septem- 
ber ; other species of willow in the same locality were not infested. 
Gibson^ states that in Ontario an outbreak of rufipes occurred 
locally on willow toward the end of May and during the first half 
of June at the Experimental Farm; beetles were first noticed on 
the laurel-leaved willow Salix pentandra on May 31, and were 
quite numerous by June 15, and their work noticeable. In one 
leaf, two and one quarter inches long and one inch wide, 329 feed- 
ing holes were counted. The species is not recorded in Smithes 
List of the Insects of New Jersey, although it is known to occur 
on Salix lucida and also on black willow Salix nigra, at Ruther- 
ford, where all of the observations recorded in this paper were 
made. 

In New Jersey the beetles go into hibernation about the latter 
part of September and first of October, selecting such places as 
under loose bark, in partly dead wood, in dry stumps of limbs, etc. 
Here they may be found in colonies of varying numbers, depending 
on the size of their hibernation quarters. If suitable weather pre- 
vails a few beetles will emerge about the middle of April or even 
before and can be found crawling over the bark. Feeding soon 
takes places and by the last of April and first of May noticeable 
damage is being done to the leaves. Even at this early date many 
leaves will be brown and dry if the beetles are numerous. Feeding 
continues all during May, interrupted by copulation during the 
latter half of this month. Eggs are deposited during the last of 
May and first part of June, and by the middle of June hatching 
is under way and small mines are visible. By the last of June 
the mines, together with the larvae, are good-sized and much in 

> Rhynch. N. E. Amer., p. 282, 1916. 

« 41st Ann. Kept. Ent. Soc. Ont, p. 15, 1910. 
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evidence. Practically all of the adults disappear by the middle 
of June. The mining of the foliage continues until about the end 
of the first week of July, at which time most of the larvae are full 
grown and pupation is starting. This takes place within the mine, 
requiring about a week or ten days. By the middle of July many 
beetles are out and by the last of July the entire brood is in 
evidence, feeding on such green foliage as escaped the ravages 
of the larvae and the hibernating brood of beetles. Feeding con- 
tinues until cool weather forces the beetles to seek winter quarters. 

As has been stated before, a noticeable browning of the foliago 
starts about the last of April or i&rst of May. As the feeding 
increases so does the injury, and by the time the mines are starting 
much of the foliage is brown and dead. The larvae complete the 
destructive work, and by the end of July infested trees have the 
appearance of having been swept by fire. 

The adult eats a hole usually through the lower epidermis and 
then consumes the tissue and juices between the upper and lower 
epidermis for a short distance around the original opening. This 
results in a little circular or oval hollow area in the leaf along 
the inner edge of which is the opening through which the beak 
was inserted. Later, the lower epidermis over the hollow space 
dries and falls off. This leaves a depression on the under surface. 
Still later the upper epidermis over the eaten portion becomes 
brown, dries and cracks, and this may result in a hole through , 
the leaf. The injury really consists of a skeletonizing of the leaf 
from the lower surface, but it is not accomplished directly as in 
the case of most skeletonizing by other species. In severe infesta- 
tions the feeding punctures are so close that the entire leaf is 
covered by them. 

The eggs are inserted singly anywhere under the lower epidermis 
in irregular oval cavities, which resemble feeding punctures. Tho 
tissue above and below the egg becomes brownish. The female 
cuts nearly a complete circular slit in the lower epidermis, leaving 
enough tissue for a hinge. This circular flap is pushed to one 
side and an irregular oval area cleaned out. This results in a 
somewhat oval cavity with the opening at one end. The egg is 
then inserted and the flap closed. Eggs were found in young and 
old leaves, even when they were considerably injurd by feedinc. 
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The completed mines are blotch-like and usually extend from 
the midrib to the edge of the leaf, occupying from one-sixth to 
one-fourth of the entire leaf surface. They are visible plainest 
from the upper surface, where they appear as brownish, discolored, 
dead areas. As a rule, there is only one larva in a mine, but in 
many cases the mines merge, so that the entire leaf consists of t 
solid mine containing numerous larvae. Many leaves contained 
from seven to twenty-two small mines. On account of the merging 
of some of these, and on account of the death of some of the partly 
grown larvae, only from three to five completed large mines were 
found in most of the leaves at the end of the season. 

Egg. Length, 0,32 mm. Width across middle portion, 0.2 mm. 
Oval, ends broadly rounded; translucent, somewhat whitish. 

Labva. Length about 3.7 mm. Width of thorax about 1 mm. 
Form subcylindrical, thoracic segments wider than abdominal ones, 
body tapering slightly from thorax to posterior portion of abdomen. 
Segentation distinct. Whitish except for a median dorsal and 
ventral row of abdominal spots, the head and thoracic shield which 
are brownish (young larvae is greenish-white, translucent). Head 
small, subcircular, sparsely hairy; collum absent; epicranial halves 
separated dorsally by faint median suture; front large, triangular; 
gula membraneous, indistinct; mouth parts small. Labrum tri- 
angular with truncate apex, anterior edge fringed with chitinoua 
hairs. Mandibles broad across basal three-fourths, apical fourth 
narrow, acute, entire. Labium transverse with mentum and sub- 
mentura fused, indistinct, anterior edge arcuate. Maxilla fused 
with labium to near apex, lacinia simple fringed with chitinoua 
hairs on inner distal surface; maxillary palpi two-jointed. Tho- 
racic shield transverse, covering most of prothoracic dorsum. 
Mesothorax and metathorax wider than all other segments. Sides 
of thoracic and abdominal segments produced laterally. True 1^ 
absent. Cerci absent. Anal segment wart-like. Body hairs short 
and sparse, more apparent laterally. 

Pupa. Length about 2.6 mm. Oval, white to brownish black. 
Posterior dorsal portion of prothorax bearing prominent chitinized 
hairs, a transverse row of ten arising from dark, tuberculate bases, 
five on either side of middle. Dorsal posterior portion of abdomea 
terminated by a pair of upward-directed, stocky tubercles, tippe<l 
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with sharp chitinous points. Dorsal surface of abdomen and meta- 
thorax bearing a few minute hairs. . Head and snout bearing 
several chitinized hairs. A single prominent chitinized hair aris- 
ing from distal portion of each femur. Wing cases with longi- 
tudinal striae. Each abdominal segment with a pair of dorsal 
foveolae, one on either side of the middle. 

Adult. Orchestes rufipes. This was described by LeConte in 
1876 (Proc. Am. Phil. Soc. Vol. XV, No. 96, p. 208) from Ver- 
mont specimens. The original description follows: 

^^lack, very thinly pubescent, with fine whitish hairs; beak 
finely punctured, head punctured, front narrow but distinct; pro- 
thorax finely punctured; elytra oval, rather flattened, deeply striate, 
interspaces rugosely punctulate. Antennae and legs yellow, hind 
thighs dusky, very slightly incrassated; funicle six- jointed, second 
joint scarcely longer than the third; thighs not toothed; daws 
broadly appendiculate. Length 2 mm.; .08 inch.^' 

Should it be desirable to control this insect, spraying with arsen- 
ate of lead is recommended. The poison should be applied to the 
lower leaf surfaces during the last of April or first of May. On 
account of the length of time during which the adults feed before 
depositing eggs, almost complete killing should be accomplished. 
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NOTES OX XOCTUID^ WITH DESCRIPTIONS OF SOME 
NEW SPECIES (LEP.). 

By Wm. M. Barnes, M. D. and A. W. Lindsey, Ph. D., 
Decatur, Illinois. 

Aqrotin^. 
Prochloridea madonna n. sp. 

Head and thorax clothed with a mixture of gray, whitish and 
mixed hairs and scales. Palpi dark gray outside, whitish within. 
Antennae ciliate in the S . Abdomen shining grayish, touched with 
clay yellow. 

Primaries with vestiture mixed black, whitish and gray scales 
in about equal parts, with two broad, light brown stripes radiating 
from base of cell toward apex and oval angle respectively. These 
stripes are sometimes scarcely visible, but are usually quite evident. 
T. a. line irregular, oblique, with a prominent tooth in costal 
region, one on cubital stem and one on anal vein; usually very 
vague but someties well marked; single, pale gray, marked on 
costa by one or two blackish dots. T. p. line also pale gray, pre- 
ceded by a fine dark shade, outwardly curved around end of ceU 
and rather even except on this bend, where it is finely dentate; 
near the inner margin it curves basad. Orbicular and reniform 
very vague, sometimes evident as dark central spots surrounded 
by pale margins. In the terminal space there is a variable number 
of short longitudinal black dashes between the veins. Fringes with 
alternating light and dark patches of a "pepper and salt" appear- 
ance similar to the primaries. Secondaries white with a slight 
sprinkling of dark scales in the outer third, usually localized on 
the veins, and a similar terminal line. Fringes white with a few 
dark scales. Female similar. Expanse 31 to 33 mm. 

Holotype S , allotype, 13 paratypes 6 and 3 paratypes 9 from 
Olancha, Inyo Co., Cal., June 8-30, July, Aug., in coll. Barnes. 

Madonna is smaller and more grayish than the three females in 
the type series of modesta B. & McD., and the median line of the 
secondaries is very rarely suggested. In spite of these differences 
we should not be surprised to find that it is only a race of the 
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older species. Unfortunately the lack of males of modesta prevents 
our checking their relationship by an examination of the genitalia. 

Lygranthoecia mcskcana and rufimcdia Grt. 
These species are treated as synonymous in Smith's "Synopsis of 
the North American Heliothinae" (Trans. Am. Ent. Soc. X, 235) 
and the latter is regarded as an aberration of the former by Hamp- 
Bon (Cat. I^ep. Phal. B. M. IV, 65). We have recently had reason 
to consider these species, and find that the shades of the upper 
surface are so variable as to be confusing. On the lower surface, 
however, the pale areas are decidedly yellowish in rufimedia, but 
whitish in Meskeana. This difference appears to occur irrespective 
of sex or locality, and seems to be the most convenient criterion 
for the separation of the two. 

Hadenin^. 

Lasionycta perplexa Sm. 

This species is listed in the genus Lasiestra Hampson, which is 
■characterized in the original description as having thoracic vesti- 
ture of rough hair. Lasionycta Auriv., on the other hand, is said 
to possess thoracic vestiture of hair and hair-like scales. The vesti- 
ture of perplexa is distinctly scaly and much less rough than in 
the other North American species which we retain in Lasiestra, and 
we therefore advocate its transfer to Lasionycta, 

Nephelodes mendica n. sp. 

Head and thorax with pinkish-brown vestiture, the hairs pale 
tipped. Abdomen more grayish with the usual clay-colored tinge. 

Primaries similar, sprinkled with blackish scales along the veins. 
Median area filled with brown from radial stem to inner margin. 
T. A. line pale, oblique, vague. T. P. line sinuate, geminate, 
formed of a rather broad pale line preceded by a fine, dark shade, 
and very slightly crenulate. Orbicular and reniform variable in 
shade, in the holotype pale, with a few darker scales in the center. 
In one of the paratypes these spots are scarcely differentiated, 
except the outer part of the reniform, which is pale, and in the 
other they are concolorous, margined with darken scales. Median 
shade dark, vague. S. T. line faintly indicated by a contrasting 
dark shade, which is most noticeable in the costal region. Fringes 
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concolorous, with paler bases. One paratype is much paler and 
more evenly colored than the other specimens and has a series of 
terminal dark dashes. Secondaries white, veins darker; terminal 
area sparsely sprinkled with dark scales; fringes white. Expanse 
about 40 mm. 

Three males from Eureka, Utah (Spalding) : holotype Sept. 21. 
paratype Sept. 21, and paratype Aug. 24, in coll. Barnes. 

This species appears to be most closely related to pectinata, and 
we place it at the head of the genus. The peculiar shade of brown^ 
less smooth vestiture of primaries, and white secondaries, separate 
it readily from pectinata. 

ACKONYCTIN^. 

Langona, gen. nov. 

Proboscis aborted; palpi small, weak, slender, slightly drooping,, 
not quite reaching front. Front smooth, without projection; eyes 
large, rounded. Antennae of male bipectinate, the pectinations 
ciliate; of female lightly ciliated. Head and thorax clothed with 
scales with a few hairs intermixed, metathorax with a large tuft 
of spatulate scales. Pro- and mesothorax without tuft (?). Legs 
moderate; tibiae without spines or claws. Abdomen without tufts. 
Primaries with costa long, nearly straight; apex rounded-acute^ 
outer margin strongly oblique, bent at' Cu, secondaries relatively 
small, apex broadly rounded; outer margin bent between Cui and 
Mg ; anal angle broadly rounded. Vein Cui of primaries near end 
of cell ; Cuj about 4/5 from base ; R4 and R5 stalked, anastomosing 
with Ra, out of Rj, to form areole. Cuj and M3 of secondaries 
contiguous at base ; Mj obsolescent, from middle of discocellulars ;. 
Ml and R5 short-stalked. 

Type : Langona grisescens n. sp. 
Langona grisescens n. sp. 

Head badly rubbed in type ; apparently clothed with gray scales* 
Thorax badly rubbed in $, slightly so in ^^s; vestiture of pale 
gray scales tipped with blackish, and with a few hair-like scales of 
the same color. Metathoracic tuft of whitish scales with the broad 
tips blackish, shifting. Abdomen with pale brownish-gray vesti- 
ture. Primaries with gray scales tipped with blackish-brown and 
sprinkled with white scales in costal and apical half, giving the 
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wing a hoary gray appearance. Transverse lines blackish; basal 
line from costa to anal vein. T. a. line oblique, bent outward before 
anal vein in the ^ , straight in the $ ; t. p. line bent outward 
below costa, where it is merged with a dark subapical shade, and 
more broadly in the median area, whence it curves inward to the 
inner margin, where it is followed by a small pale area. Sub- 
terminal area powdery gray; a fine, dark terminal line. Fringes 
ooncolorous. Eeniform faintly indicated in all types and orbic- 
ular in ^ ^s pale, with a darker edge. Secondaries powdery brown- 
ish-gray, paler at base. Fringes paler. Under surface of primaries 
even gray-brown with the sub-apical shade set off by some white 
powdering. Secondaries paler than above; terminal area and a 
discal spot darker. Expanse 24-27 mm. 

Holotype ^, Palmerlee, Ariz., allotype, S. W. Ariz., and para- 
type $ , Hereford, Ariz., in colL Barnes. 

The species looks not unlike an Acopa, but is quite distinct from 
that genus. 

MOMIN^. 

Although no members of this sub-family have yet been reported 
from our limits, we think that it must be accorded a place in our 
lists for the reception of Grote's genus Trichocosmia and both of 
the included species, inomata Grt. and drasteroides Smith. In 
both of these species the eyes are sparsely hairy and vein M, of 
the secondaries is very evidently nearer to Mj than to Mi. They 
run to this subfamily in Hampson's key to the subfamilies of Noc- 
tuidae (Cat. Lep. Phal. B. M. IV, 3 and 4). 
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ON EUMENES ALLUAUDI PEREZ, A PRECINCTIVE 
WASP OF THE SEYCHELLES (HYMENOPTERA). 

By J. Bequaekt, 
American Museum of Natural History, New York City. 

In my Catalogue of Ethiopian Diplopterous Wasps, published 
in 1918,^ I have attempted to correlate the various described forms 
of -African Eumenes, In many cases, where specimens were not 
available for study, my conclusions were based on such inferences 
as could be made from published accounts, and were therefore 
only tentative. Eumenes alluaudi J. P6rez,2 for instance, I re- 
garded at the time as one of the color variants of Eumenes lepele- 
terii Saussure, to which it was said to be related by the author 
of the species. Through the courtesy of Mr. A. S. Rohwer, I 
recently had opportunity to examine a series of specimens of 
E. alluaudi in the U. S. National Museum collection, and was 
surprised to find that this wasp is structurally very distinct from 
any of its congeners. Since it apparently is restricted to a very 
small range in the Seychelles and neighboring islands, and thus 
affords a typical illustration of the effects of oceanic isolation upon 
the appearance and preservation of specific characters, it may be 
useful to redescribe the form and to figure some of its most note- 
worthy peculiarities. 

Female. Length (head+thorax+tergites 1+2) 21 mm. 

Decidedly more slender than E. maxillosus, strikingly so in the 
abdomen. Head (Fig. 16) from front view about as high as 
broad, due to the lengthening of the clypeus. Clypeus distinctly 
higher than broad; its apical free portion a little longer than its 
basal part and with more deeply concave sides than in E, maxU- 
losus; its apical margin almost straight, slightly curved inward, 
with pronounced, but blunt lateral angles. Vertex without fovea. 
Eyes bare. Posterior ocelli about as far from each other as from 
the eyes. Mandibles shaped much as in E. maxillosus; long and 
slender, beak-like, the inner margin with three slight notches; 
near the base of the inner margin an indication of the raised 
fold which is so prominent in the male. Antennas and mouth- 

» BuU. American Mus. Nat. Hist., 39, 1918, pp. 274-283. 
*Ann. Soc. Bnt. France, 64, 1895, p. 206. 
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parts as in E. maxilloms. Shape and structure of thorax and legs 
also as in that species. Middle tibiae with one spur. Abdomen 
more slender than in E. maxillosus, though of the same general 
shape. The basal, narrow portion of the petiole is fairly parallel- 
sided and about as long as, or but little shorter than, its apical, 
broadened part ; the spiracles are prominent, placed a little beyond 
half the length of the petiole; ,the broadened, posterior portion 






Fig. 1. Eumenes alluaudi J. P6rez. a» head of male In front view; b, head 
of female in fk*ont view; c, part of fore wing; d, antenna of male. 

is nearty parallel-sided, but it has expanded apical angles as in 
E. maxillosus. In profile the posterior, broad portion of the petiole 
is less swollen and slopes more gradually toward the hind margin 
than in E. maxillosus. Second abdominal segment also more 
slender than in that species, with simple hind margin; its stemite 
regularly convex, but little if any flattened in the middle, never 
saddle-shaped. Fore wing (Fig. Ic) with the third cubital cell 
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much longer than in E. maxilhsus; on the radial cell it is slightly 
shorter than high and about the length of the second cubital cell 
on the cubitus. 

Punctation mainly as in £. maopillosus. The clypeus, however, 
is not dull and feebly shagreened as in that species, but shiny, 
varnished, with hardly any sculpture that can be discerned with 
a hand lens, except for a very few, scattered, minute dots toward 
the sides. The thorax is also somewhat more finely sculptured 
than in E, maxUlosus. Pubescence a little more abundant than 
in that species, especially on the imder side of the abdominal 
petiole. 

Black, abundantly marked with chrome-orange (nearest orange 
rufous of Ridgway's color nomenclature). Head almost entirely 
chrome-orange, with the exception of the inferior margins of the 
eyes at the extreme base of the mandibles, the posterior half of the 
temples, the occiput, the vertex, and the emargination of the eyes, 
which are black. Antennae orange-yellow, somewhat darkened 
above. Thorax chrome-orange; mesonotum black, except for a 
narrow, comma-shaped orange spot placed on each side of the 
middle line, close to the pronotum; most of the thoracic sutures 
more or less tinged with black. Legs chrome-orange. Abdominal 
petiole chrome-orange, except at its base, which is black. Ee- 
mainder of the abdomen velvety pitch-black, except its last stemite, 
which is more or less ferruginous. Wings almost uniformly smoky, 
with a strong purplish effulgence. 

Male. Length (head-f-thorax-j-tergites 1+2) 23 mm. 

Differs from the female only in the secondary sexual characters. 
Clypeus much higher than broad, of a very peculiar shape (Fig. 
la) : its basal portion is nearly rectangular and somewhat longer 
than its apical, free part ; the latter forms a rectangular, projecting 
plate, abruptly narrowed from the basal portion and slightly wid- 
ened at its feebly convex or nearly straight, apical margin; the 
lateral angles of the apical margin are blunt but prominent, bear- 
ing short, raised ridges. The inner margin of the mandibles has, 
near its base, a strongly raised, somewhat tuberculate fold. An- 
tennae (Fig. Id) much as in the male of E. maxUlosus; their last, 
hook-like joint intermediate in shape between that of E. lepeleierii 
and E. caffer, being long, almost uniformly thick for the greater 
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part of its length, feebly and gradually thickened toward its base, 
rather rapidly pointed at its apex, which is sharp and feebly curved; 
it can be folded into a small, deep, rounded pit at the extreme 
base of the under side of the tenth joint. Abdominal stemites 
three to seven more abundantly hairy than in E, maxUhsus, 

General coloration as in the female, but the posterior half of 
the petiole of the abdomen dorsally with a broad, heart-shaped, 
black mark (a black triangle with the apex directed posteriorly 
and the anterior base deeply emarginate). The last three abdom- 
inal stemites more or less ferruginous. 

This species is evidently allied to E. maonllosus, but the male 
possesses such striking morphological peculiarities that it cannot 
be regarded as a color race of that species. I have been unable 
to find any close relative among the many species of Eumenes 
known from the Oriental and Indo-malayan regions. 

The five females and two males seen by me are all colored much 
alike and come from the following localities: Mah6 Island, Sey- 
chelles, 3 9$; Seychelles, 1 9 and 1 $ ; Glorioso Islands, 
1 $ and 1 9 . All collected by Dr. W. L. Abbott. 

E. allnaudi is known thus far only from the Seychelles and 
the Glorioso Islands (about 120 miles ofiE the northern point of 
Madagascar, in the Strait of Mozambique), where no other species 
of the genus has thus far been collected. Very likely it is to be 
found also in the Comoros, although typical E. maxillosiLS alone 
has been recorded there. It evidently does not occur on Mada- 
gascar, which possesses two color forms of E, lepeleterU {pensilis 
Saussure and guerini Saussure) and one of E. maodllosus {reginus 
Saussure), all peculiar to that island, in addition to typical E. 
maxillosus. 

J. P^rez described E. alluavdi originally from Mah6. Cameron^ 
recorded it as common on Praslin and Mahe. G. Meade Waldo,* 
who gives Silhouette and Dennis Island as additional localities, 
notes that it "very often makes its cells in rooms; it was not 
observed in the highest forests.'^ Its habits are thus evidently 
similar to those of E. maxUhsus, The same author comments as 
follows upon the reddish chrome color pattern of E. alluandi being 

» Trans. Unn. Soc. London, Zool., (2) 12, 1907, p. 71. 
*n>ld., (2) 15, 1912, p. 43. 
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repeated in Odynerus seychellensis Dalla Torre and Crdbro scotti 
Turner: "It would seem that the insects with markings of this 
color are indigenous to the Seychelles, since none of the three 
species mentioned are found outside the group; on the other hand 
the widely spread and imported species preserve their normal type 
of marking/^ 



EXCHANGE NOTICE. 

Wanted : — Species of Tetraopes from all sections of the country, 
in exchange for Coleoptera of this region. Wm. J. Clench, Bussey 
Institution, Boston 30, Mass. 
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NOTES ON CANADIAN AND ARCTIC SPIDERS. 

By J. H. Emerton, 

Boston^ Mass. 

Since the report on the spiders of the Canadian Arctic Expedi- 
tion of 1913 to 1916^ the writer has had opportunity to examine a 
considerable number of arctic spiders from the American Museum 
of Natural History of New York and from the Zoological Museum 
of Copenhagen^ Denmark^ the latter including some from Iceland. 
The Iceland spiders appear to be mainly species living in the 
British Islands and Northern Europe, while those from Greenland 
are for the most part Canadian, extending westward to Alaska 
and Siberia, and southward through the bogs of Canada to the 
moimtain tops of New England and the Rocky Mountains of 
Canada and the western United States. The following notes give 
the results of comparisons of spiders from Greenland with those 
of the same or similar species living in Canada and the mountains 
of the northern United States. 

Hilaira (Erigone) glacialis, Thorell, 1871, Spiders of Spitzber- 
gen and Beeren Islands. 

Erigone vexatrix (Camb. 1877), Koch 1879, Spiders of Siberia 
and Nova Zembla. 

Hilaira glacialis Kulczynski 1908, Spiders of Russian Expedition 
to New Siberia Islands. 

Spitzbergen, Siberia. 

CoUinson Point, Alaska, Canadian Arctic Expedition. 

Saunders Island, West Greenland, Crocker Land Expedition. 

Hilaira (Erigone) laeviceps, Koch, 1879. 

Hilaira Iceviceps, Kulczynski, 1908. 

Tmeticus hrunneus, Emerton, 1882, Connecticut Academy. 

Siberia. 

Nome, Alaska, Canadian Arctic Expedition. 

Banff, Alberta, Canada. Sulphur Mt, N. B., Sanson. 

Mt. Washington, N. H. Emerton, Slosson. 

East Greenland, Angmagsalik, 66* north, Kruuse, 

Lophocarenum (Erigone) barbata, Koch, 1879. 
DiplocephaliLS harhaius, Kulczynski, 1908. 
Siberia. 
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Etah, West Greenland, Peary Relief Expedition, 1899. 

Xysticus bimaculatus, Emerton, 1894. Canadian Spiders in 
Trans. Connecticut Acad. 

Xysticus deichmanni, Sorensen, 1898. Vid. Med. Nat. For., 
Copenhagen. 

Mt. Lincoln, Colorado, TJ. S., 10,000 ft. F. C. Bowditch, 1877. 

Laggan, Alberta, Canada, 6,700 to 8,500 feet. Bean, 1890. 

Eastern Greenland, 70** north. Deichmann, 1892. 

Ashford, Washington, U. S. Emerton, 1905. 

Arctic Canada, Bernard Harbor. Canadian Arctic Expedition, 
1913 to 1916. 

This species was found by F. C. Bowditch in 1877 on the upper 
part of Mt. Lincoln, Colorado, and it remained for a long time 
unidentified. In 1890 the females were found by Bean near Lag- 
gan in the Rocky Mountains of Canada, and described in 1894 
by Emerton in a paper on Canadian spiders in the Transactions 
of the Connecticut Academy. About the same time it was found 
by Deichmann in Greenland and described in 1898 by Sorensen as 
Xysticus deichmanni in the Proceedings of the Natural History 
Society of Copenhagen, Denmark. The Canadian Arctic Expedi- 
tion brought both sexes from the northern coast of Canada in 1916 
and by comparison with these the specimens from Mt. Lincoln, 
Colorado, were at last identified. 

Pardosa (Lycosa) h3rperborea, Thorell, 1873, in Synonyms of 
European Spiders. 

Pardosa luteola, Emerton, 1894. Canadian Spiders, Trans. 
Connecticut Acad. 

Eastern Greenland, Th. Holm. Copenhagen Museum. 

Southern Labrador, C. W. Townsend. 

Quebec, Canada, Emerton. 

White Mountains, N. H., in bogs at 4000 feet. Emerton. 

James Bay, Canada, latitude 52 ^^2** north. P. Johansen. 

Manitoba, Canada, west of Hudson Bay. Emerton, 

Athabasca Landing, Canada, in bog. Emerton. 

In bogs across Canada, from Greenland and Labrador to tiie 
Rocky Mountains and south to the mountains of New England and 
New York. 

Pardosa furcifera, Thorell, 1873. 
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This is described by Emerton in Canadian Spiders, Trans. Con- 
necticut Acad., 1894, as one of the varieties of P. glacialis. It 
occurs in Greenland, Labrador, and Arctic Canada. It is usually 
larger than the typical glacialis and lighter in color, with much 
bright yellow on the legs, especially the under sides of femora 
and coxae. In the paper referred to, Fig 2a, Plate IV, represents 
this species, and 2b its epigynum. The palpal organ differs little 
from glacialis and its relatives, but the male palpus is more slender 
and not much darker in color at the end than at the base, without 
the close black hairs which are characteristic of glacialis and 
brunnea. 

Lycosa exasperans, Cambridge, Ann. Mag. Nat. Hist., London, 
1877, from English Exploring Expedition of 1875-76. 

This species has been identified by Strand in Fauna Arctica, 
1 906, with L. alpigera = L, insignita, Thorell. It is, however, 
distinguished from that species by the dorsal markings. The mid- 
dle stripe of the cephalothorax in exasperans narrows in front be- 
tween the eyes, widens behind the eyes, and narrows again in its 
posterior half. In insignita it widens regularly toward the front, 
so as to enclose the whole eye area. The abdomen of exasperans 
has usually a series of dark marks in the middle and a row of 
black and white spots at the sides. L, insignita has a large white 
middle mark surrounded by a black border and the spots on the 
sides are indistinct. 

L. exasperans was found by the Crocker Land Expedition, 1917, 
at Saunders Island on the west coast of Greenland. 

L, exasperans resembles closely L. pictUis, Emerton, which has 
similar markings, but is larger, more largely marked with orange 
hairs, and has a more angular epigynum. L. pictilis is found on 
the Mt. Washington range above trees up to the highest summits, 
on the coast of Labrador, and on the arctic coast of Canada. The 
Ijabrador specimens unfortunately are all immature. 

L, mutabUis and L. poecila, described by Kulczynski, from Si- 
beria, appear to resemble closely exasperans and pictilis, and it 
seems probable that comparison of a larger number of specimens 
would show that all these are one species extending along the arctic 
coast from Siberia to Greenland and south through Labrador to 
the White Mountains. 
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Lycosa alpigena, DoleshalL 

Lycosa insignita, Thorell, 1872. 

Lycosa aJhohastata, Emerton, 1890. 

I/ycosa insignita, Thorell, supposed to be identical with L. alpi- 
gena of the Alps, is also the same as the American L. albohastata, 
Emerton. This species does not range as far north nor live at 
as high elevations as L. exasperans and L. pictUis, but it extends 
across America to the Bocky Mountains, being found several times 
at elevations of 5,000 to 6,000 feet at Banff. It occurs at low 
elevations on both sides of Hudson Bay, in Labrador, on the coast 
of Maine, and in the White Mountains just above the trees. 

Drassus troglodytes, Koch, 1839. 

Drassus troglodytes, L. Koch, 1866, Drassidae. 

Drassus robustus, Emerton, 1890, Trans. Connecticut Acad. 

Southwest Greenland, Copenhagen Museum. 

Iceland and Europe south to the Alps. 

Massachusetts, New Hampshire, Mt. Mansfield, Vt. 

Sandusky, Ohio, Chicago, Illinois. 

Laggan, Alberta, Canada. 

Vancouver Island, B. C, Canada. 



PROCEEDINGS OF THE CAMBRIDGE ENTOMOLOGICAL 

CLUB. 

At the meeting, May 10, the committee on public lectures re- 
ported that four lectures had been given on Saturday afternoons 
in March and April in one of the small halls in Tremont Temple, 
on '^Butterflies,'' by W. L. W. Field, on *T)ragonflies,'' by R. H. 
Howe, Jr., on "Ants/' by W. M. Wheeler, and on "Gall Insects" 
by A. C. Kinsey. An admission fee of 50 cents was charged, and 
there was an attendance of from one hundred to one hundred and 
fifty persons, so that enough was received to pay expenses of the 
course within ten dollars. 

Mr. Rejmolds reported the recent meeting of the New England 
Federation of Natural History Societies, in which three members 
of the Club took part. 

Prof. C. T. Brues described a new minute Proctotrypid (Doli- 
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chotrypes) parasitic on Cecidomyid larvae which live in the sap 
vessels of freshly cut wood. The parasite has a long slender 
abdomen wMch varies in length in different individuals and is 
used in placing the eggs into the vessels of the wood. 

Mr. Frost spoke of recent collecting of beetles and the different 
identifications of them by several experts whom he had consulted. 

Mr. Walker spoke of finding a small insect larva in freshly 
exuded spruce gum. This led to a discussion of insects in gum 
and amber, which was joined in by Mr. Denton, Prof. Wheeler, 
and several other members. 

At the meeting of Jime 14, Mr. L. W. Swett, who had lately 
been to tiie White Mountains, reported an unusually early season. 
At the Glen lilac and apple were in bloom, PapUio tumtis, Colias 
plUodice, Pieris rapoB, Argynnis bellona and Thecla Ueta were fly- 
ing. The nights were warm, 55° to 60°, and collecting by light 
was tried on the Mt. Washington carriage road. Many species were 
taken, but in small numbers. 

Mr. Dodge showed 140 species of Coleoptera, all taken on June 
12, near Wilmington Junction. 

The first meeting of the autumn was held on September 13, and 
Mr. C. W. Johnson gave an account of collecting at Mt. Desert, 
Maine, in June. The mountain maple, several species of Comus, 
and raspberries were in bloom, and many insects were swept from 
the plants, among them many not before found on the island. 
Two thousand species of insects are at present known on Mt Desert, 
more than half of them Diptera and Ijepidoptera. 

Mr. 0. E. Plath showed several nests of bumble4)ee8 which he 
had kept in boxes through the summer, and told about his obser- 
vations on them, which will be pubKshed later in the year. 
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INDEX TO SUBJECTS. 

All new genera, new species, and new names are printed in Small 

Capital Letters. 



Acopa, 159. 
Albizzia, gall on, 37. 
Amelanchier, galls on, 36. 
Ameloctonub xanthocebub, 70. 
Amorpha, galls on, 37. 
Amorphota angusta, 71. 
Amorphota lawrencei^ 71, 
Amphibolips, 43. 
Anergates, 135. 
Anergatldes, 135. 
Angitia aestivalis, 71. 
Ants from China, 110. 
Aphidids, Reproduction in, 95. 
Aphids, movement of tarsi in, 63. 
Arctic Spiders, 165. 
Arom4a moschata, 146. 
Arctoeorisa calva, 14. 
Atheriw binominata, 6. 
Athebix bbaunbi, 1. 3. 
Atherix disoiclara, 6. 
Atheriw crassipes, 6. 
Atherix ihis, 1. 
Atheriw longipes, 6. 
Atherix variegata, 1. 
Atrachehts cinereus, 10. 
Atrichops, 6. 
Azalea, gall on, 37. 

Bombus and Psithyrus, 140. 
Brachinus, 146. 

Callicorixa JcollaHi, 15. 
Callicorixa prcRusiay 15. 
Camponotus, 16. 
Camponotus, subgenera of, 116. 
Camponotus harhatus alhospar- 

SUSy 115. 

Camponotus capito, 17. 
Camponotus eurynotus, 19. 
Camponotus fastigatus, 19. 
Camponotus gilviventris, 19. 
Camponotus kelleri, 18. 
Camponotus latungulus, 18. 
Camponotus mitts, 115. 
Camponotus micoharensis, 115. 
Camponotus polprachiodes, 18. 
Camponotus 4-maculatus, 18. 
Camponotus r€ticul<itus, 19. 
Camponotus rufoglaucus paria, 

115. 
Camponotus sphoiraHs, 19. 



Camponotus sphcericus, 19. 
Campoplex banski, 71. 
Campoplex nigrieincta, 71. 
Canadian Spiders, 165. 
Cardiocondyla nuda, 110. 
Castanea, gall on, 38. 
CISGiDOMYiA, new species of galls, 

36-41. 
Ceram, Peripatus from, 50. 
Chenopodiimi, gall on, 38. 
Chinese Ants, 110. 
Cicadella gothica^ var atba, 130. 
Cicadella hieroglyphica dolo- 

brata, 130. 
Coccid galls, 37. 

Coleoptera, scent glands of, 145. 
Colobopsis, 16. 
Coriscus inscriptus, 8. 
Corixa calva, 14. 
Corixa macroceps, 14. 
Coriwa verticaUs, 14. 
Crabro scotti, 164. 
Crematogaster hiroi, 110. 
Crematogaster rogenhoferi, 110. 
Cbyptohelcostizub dighbous, 72. 
Cunila, gall on, 38. 
Cynips, 43. 
Cynips, 44. 
Cyrtomyrma rastellata Imvior, 

115. 
Cytorhinus mundulus, 59. 

Defensive Scent Glands of Cole- 
optera, 145. 
Diacamma rugosum geometri- 

cum, 110. 
Diaphorus adustus, 120. 
Diaphorus fuscus, 122. 
Diaphorus hirsutus, 120. 
Dimorphomyrm ex andreiy 114. 
Dimorphomyrmex .theryi, 114. 
Dimorphomyrmex janeti, 114. 
Dimorphomyrmex luzonicus, 114. 
Dimorphomyrmex mayri, 114. 
Diplocephalus barbatus, 165. 
Diptera from Texas and Mexico, 

56. 
Doliehoderus affinis. 111. 
Dolichoderus sinensis. 111. 
Doliehoderus taprobantz, ill. 

120. 
Dolichopodidse, new species of, 
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Dolichotrypes, 168. 

Dolomedes tenebroaus eating fish, 

131. 
Dra88us robustu8, 168. 
Drassus troglodytes, 168. 

EctomomyrmeXf astutus, 110. 
Eleodes gigantea, 147. 
Eleodea tricoatata, 147. 
Emphytinae, new species of, 31. 
Emphytus yuasi, 31. 
Empria oebina, 34. 
Empbia cetabia, 33. 
Epipheidole, 135. 
Epiplat^ douaniani, 58. 
Epiplatea erosa, 59. 
Epceciis, 135. 
Erigone barbata, 165. 
E rig one glacialis, 165. 
Erigone IcBviceps, 165. 
Erigone verairix, 165. 
Eriopryes, 44. 
Eumenes alluaudi, 160. 
Eumenes coffer, 162. 
Eumenes lepeleterii, 160. 
Eumenes mMxillosus, 160. 

Fiji, Temite Guest from, 54. 
Formica, specific names repeated 

in, 24. 
Formica cinerascens, 18. 
Formica ephippium, 18. 
Formica fulvopilosus, 17. 
Formica irritabilis, 17. 
Formica lateralis, 18. 
Formica ligniperda, 16. 
Formica mistura, 17. 
Formica quadrisecta, 17. 
Formica sericea, 18. 
Formica sericeiventris, 17. 
Formica 6-guttata, 18, 19. 
Fulgorids, symbiotic organism 

in, 59. 

Oelerita janus, 146. 
Galls, 35. 
Gerris, 8. 
Gebris alacbis, 11. 
Oerris argentieollis, 10. 
Oerris marginntus, 11, 12. 
Gerris rufoscutellutus, 12. 
Oesomyrmex annectens, 114. 
Gesomyrmex cap peri, 114. 
Gesomyrm^x hoemsi, 114. 
Gbsomybmex howabdi, 112. 
Gigantiops destructor, 115. 



Gleditsia, gall on, 39. 
Grindelia, gall on, 39. 

Hedeoma, gall on, 39. 
Hemiptera, distribution notes on, 

8. 
Hemiptera, hibernation of, 93. 

HETEBOCAMPA AMANDA, 150. 

Heterotheca, gall on, 40. 
Hibernation of Aquatic Hemip- 
tera, 93. 
Hilaira glacialis, 165. 
Hilaira IcBViceps, 165. 

HOLOCBEMNU3 FLAV0CLYPEU8, 75. 
HOLOCBEMNUS YIBGINDCNSIS, 76. 

Homoptera, Phylogeny of, 116. 
Hypercolobopsis, 19. 
Hypoclinea affinis. 111. 
Hypoclinea sinensis. 111. 
Hypoclinea taprobanm. 111. 

Ichneumonidfie, new, 70. 
Idecthis nigbisgapus, 77. 
Ilex, gall on, 40. 
Iridomyrmew anceps. 111. 

labbobychu3 ae8tivau8, 79. 
Lactica bakebi, 48. 
Lactic A bbunneipennis, 47. 
Lactica calcarata, 47, 49, 50. 
Lactica debilis, 47. 
Lactica dilatipes, 50. 
Lactica hidalgoensis, 48. 
Lactica im4)ressicolli8, 47. 
Lactica limbatus, 48. 
Lactica plagiata, 49. 
Lactica rubricata^ 47. 
Lactica sellata, 49, 50. 
Lacticn seminigra, 50. 
Lactica spinifer, 49. 
Lactica thoracica, 47, 49, 50. 
Lactica trapezophorus, 47. 
Langona, 158. 
Langona obisescens, 158. 
Lasionycha perplexa, 157. 
Lauella, 54. 
Lauella vittensis, 56. 
Lepidium, gall on, 40. 
Lepidostola pebpoltta, 56. 
Leptid from South Africa, 1. 
Leptogonus dlminuta, 110. 

LeUCOSTOLA TEBMINALia, 122. 

Liatris, gall on, 41. 
Lobelia, gall on, 41. 
Lobopelta diminuta, 110. 
Lycosa albohastata, lt)8. 
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Lyeosa alpigena, 168. 
Lyeoaa exaaperans, 167. 
Lycoaa hyperhorea, 166. 
Lyeosa inaignita, 168. 
Lyeosa mutahilis, 167. 
Lyeosa poecUa, 167. 
Lyeosa pictiluSf 167. 
Lygranthaecia meskeana, 157. 
Lygranthaecia rufimedia, 157. 

Manniella, 19. 

Mecoptera, surgonopods of, 151. 
Melasoma lapponicutn, 147. 
Merope tuber, 151. 
Merragata brunnea, 13. 
Mexican Diptera, 56. 
Microvelia buenoi, 13. 
Miorovelia circumeincta, 12. 
Microvelia fontinalis, 13. 
ilfonccpAoro 5ioJncta, 27. 
Monomorium, 135. 
Monomorium earbonariutn, 110. 
Monomorium pharaonis, 110. 
Movement of tarsi in Aphids, 63. 
Musculature of tarsi in Aphids, 

63. 
MyrmtL mayri, 115. 
Myrmacantha, 18, 19. 
Myrmamblys, 19. 
Mynnentoma, 18. 
Myrmepomis, 17, 18. 
Myrmeupynota, 19. 
Myrmhopla dives, 115. 
Myrmocaraelus, 18. 
Mybmocladopcus, 19. 
Myrmolophus, 17, 18. 
Myrmophjrma, 17, 18. 
Mtbmopibomib, 17. 
Myrmorhachis, 18, 19. 
Myrmosaga, 18. 
Mybmobaulus, 18. 
Myrmoserieus rufofiaucus paria, 

115. 
Myrmosphincta, 16, 18, 19. 
M3rrmotaT8us, 17. 
Myrmotemnus, 18, 19. 
Myrmothrix, 17. 
Myrmoturba barbata, 115. 
Myrmoturba mdtis, 115. 
Myrmoturba nicobarejisis, 115. 
Myzus persioae, 63. 

Nabis roseipennis, 8. 
Nasutitermes, Quest of, 54. 
NeomyTniambl3r8) 19. 
Neottiglossa sulcifrons, 8. 



Veottiglossa undata, 8. 
Nephelodss mcnihca, 157. 
Neuroptera, surgonopods of, 151. 
New Guinea, Peripatus from, 50. 
Niptus hololeueus, 7. 
Notonecta am^erioana, 9. 
Notencta fabridiy 9. 
Notoneeta glauca, 9. 
Notenecto indica, 9. 
"Sotostigma earazH, 16. 
Votostigma foreli, 16. 
NotostigmM podenzanai, 16. 

Nylanderia yerburyi, 112. 
Odontoponera transversa, 110. 
Odynerus seychellensis, 164. 
Okanagana rimosa, 15. 
Orchestes ruflpes, 152. 
Orthonotomyrmex, 18. 

Pagasa pallipes, 10. 

TaIAJOTTESLA ALBESTENSI9, 22. 

Palloptera jucunda, 22. 
Palloptera setosa, 21. 
Palloptera simMis, 23. 
Paixopteba subabcuata, 21. 
Palloptera superbOr, 21. 
Palloptera temUnaUs, 20. 
Palmacorixa buenoi, 14. 
Palmacoriwa gillettei, 14. 

PaRACLIUS MINUTX78, 127. 

Paraclius obnatus, 128. 
Paraclius ovatus, 128. 
ParaeUus renustus, 128. 
Paracolobopsis, 19. 
Paraglofisse of Arthropods, 84. 
Paragfnaths of Arthropods, 84. 
Paraperipatus ceramensis, 51. 
Paraperipatus lorentzi, 51. 
Paraperipatus novae-hritanniae, 

51. 
Paraperipatus papuensis, 51. 
Paraperipatus schultzei, 51. 
Paraperipatus sehultzei ferrugi- 

neus, 51. 
Paraperipatus stresemtMni, 61. 
Parasitic Vespa, 135. 
Paratreohina yerburyi, 112. 
Pardosa furcifera, 166. 
Pardosa hyperborean 166. 
Pardosa luteola, 166. 
Parthemium, gall on, 41. 
Perinthus, 54, 55. 
Perkinsiella saec?Mricida, 59. 
Persea, gall on, 41. 
Phasmomyrmex, 16. 
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Pheidole, 135. 

Pheidologeton diverauSy 110. 

Phylarchus, 123. 

Phymata erosa faaciata, 8. 

Phymata erosa wolfii, 8. 

PinuB, gall on, 42. 

PlagMepU langipea, 112. 

Plagiolepais rothneyi, 112. 

Ploioriola hirtipea, 10. 

Poecilohothrus n^vUHans, 123. 

Polygonus, galls on, 42. 

Polyrhacis dieea, 115. 

Polyrhacis mayri, 115. 

Polyrachis rastellata l(Bvior de- 
hilis, 115. 

Pboabchus violaoeub, 123. 

Proceedings of Cambridge Ento- 
mological Club, 29, 61, 92, 168. 

Pbochlobidea madonna, 156. 

Prochloridea modeata, 156. 

Pseudocolobopsis, 19. 

Psithyrus, 135, 140. 

Ptinid, new to New England, 7. 

Quercus, galls on, 43-44. 

Ranatra americana^ 13. 
Rcmatra edentula, 13. 
Ranatra kirkaldyi, 13. 
Ranatra protenaa^ 14. 

Salix, food-plant of Orchestes, 

152. 
Scent glands of Coleoptera, 145. 
Sciocoris microphthalmua^ 9. 
SelandriinsB, new species of, 31. 
Bericophanea fieidemanni, 10. 
Serieophanea noctuana, 10. 
Seychelles, Euinenes from, 160. 
Sicelomyrmex comigeTy 114, 
^iphanta cwuta, 60. 
Sirthenia carinata^ 10. 
Social parasites, 135. 
Solanum, gall on, 44. 
Soroaporella uvella, 60. 
South African Leptid, 1. 
Spiders, Canadian and Arctic, 165. 
Spiders feeding on fish, 131. 
SpUocryptua ewtrematia, 75. 
Spilomyia hamifera^ 58. 

SpILOMYIA TEXAN a, 57. 



StE»ANA BABBETn, 59. 

Btiotoponera menadenaia bicoloTf 
110. 

STBONGTLOOASTBOIDEA DEPBE88ATA9 

31. 
SuperlingusB of Arthropods, 84. 
Suragina, 7. 
Surgonopods, 151. 
Symibiotic organism in Fulgorids, 

59. 
Sympetrum corruptum, 7. 
Tapinoma indicuiUf 111. 
Technomyrmex alhipeay 11. 
Tenagogonus heaioncy 12. 
Termite guest, 54 
Tetramorium, 135. 
Tetraponera allahorana, 110. 
Texan Diptera, 56. 
Thrinax pullatua^ 34. 
Thripticus, key to N. Am. species, 

124. 
Thripticub lonoigauda, 124. 
Thwpticus niobipes, 125. 
Tilia, gall on, 45. 
Tmetioua hrunneua, 165. 
Tramea lacerata, 7. 
TriclMcoamia drctateroUeay 159. 
Trichocoamia inomata, 159. 
Trichopaeniua depreaaua, 54. 
Unitaxonus, 32. 
Unitaxonus rkpentinus, 32. 
Unitaxonus bumicis, 33. 

Vaneaaa cardui elymiy 46. 

Vaneaaa caryas^^ 46. 

Vaneaaa virginienaia ashwaahteb, 

45. 
Veapa arctica, ;^35. 1/ 

Veapa horealia, 135. 
Veapa conaohrina, 135, 139. 
Veapa diaholica, parasite of, 136. 
Veapa rufa, 139. 

Xylota nebttlosa, 57. 
Xylota pauxilla, 57. 
Xyaticua deichmanniy 166. 
Xyaticua himaculatua, 166. 

Zastenomobpha, 81. 
Zastenomobpha lamina, 81. 
Zo^k^cidia, new, 35. 



Digitized by 



Google 



HANDBOOK OF MEDICAL ENTOMOLOGY 

WTIjLIAM a, RILEY, Ph.D,. Profesuor of Insect Morphology aTidParasl tology, 

Comelt Uni versify, arid O, A. JOHANNSEN. Ph.D.. Prof eaior ol 

Biology. Cornell Unjveraity. 

A conclsi^ account of pMsonous, pa^raaittc and dl seas e<^ carrying Insects &nd 

thoir allies, ineluditif deBcrlptlona and iUufitmtlona of the principal species, 

with keyfl for ther detertnnaton, and methodH of control. Bound In library 

IjuckruRr^ me<3Ium Svo* 518 pages. Price. 12.00 net. 



A MANUAL FOR THE STUDY OF INSECTS 

JOHN HENRY COMSTOCK. Professor of Entomology, Emeritus, 
Cornell University. 
This handbook Is dcfil^cd to meet the needs of teachers In the public 
achoois and of stttdcnta in high schools and colleges. The book la so written 
that any intellJg^ent leaeher can And out for himself the more Important facts 
of Insect life. Includes tableu for Identifying any famil yof Insects of North 
America. The leading school and college text. TOO pages, fiOO figures. 
Price, I4.2& net. 



OPTIC PROJECTION 



SIMON HENRY GAGE, Professor nf Histology and EmbryolOg>% Emerltua, 

Cornell University, and HENRY PHELPS GAGE, Ph.D., 

Cornell University. 

This Is a very comprehensive work, doling fundamentally and practically 

with the Magic Lantern, the Projection Microscope, the Reflecting Lantern, 

and the Moving Picture Machine. 730 puges. Over 400 figures. Postpaid, |5, 



THE MICROSCOPE 



(13tb Revised Edition Heady) 
SIMON HENRY GAGE. Professor of Histology and Embroyology, ESmerltus, 

Cornell University. 
An authoritative, iip-lo-dflte guide for everj'Otie who us6b the microscope 
and for every beginner who wishes to use the microscope Intelligently and 
eltectlvely. Should be In every school and college laboratory. 472 pages* 
2%b flgurea. Postpaid, 13.00. 



THE LIFE OF INLAND WATERS 

A Text- Book of Fresh Water Biology. 

JAMES G NEKDHAM. Ph.D., Prof*jHsor of iJmnology and General Biology 

in Cornell Unlvefsity. and JOHN T. LT*OYL>, A.B., Assistant In 

Lintnology In Cornell University. 

This book Is a broad presentation of the fleld of fresh -water biology, 

primarily in Its scientific aspects, also in relation to commercial, civic, 

aesthetic and public health Interests of man. There is no book in the Bag- 

llsh language covering the field. Copiously Illustrated with photographs 

from nature. 438 pages, 244 flgures. Price, lE.OO. 



THE WINGS OF INSECTS 

JOHN HENRY COMSTOCK, Professor of Entomology, Emeritus, 
Cornell University. 
This volume is an ejcposltlon of the uniform terminology of the wlng-Telns 
of Insects. Royal octavo. 430 pa^es. Illtistrated, Price, 13,75 net, 

SEND FOR ILLUSTRATED CIRCULARS 

For Sale at ail Bookdealers or Sent Direct from 

THE COMSTOCK PUBLISHING COMPANY 

ITHACA, NEW YORK, U. S- A. 
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30 Characters (13 to a line); Additional Characters, 1 c«nt each, 

per Nne, per 500» Trimmed. 

Prlcei pubject to change MUhout notice. 

C. V. BUCKBURN, 12 Pine St., STONEHAM, MASS., U. S. A. 
CAMBRIDGE ENTOMOLOGICAL CLUB 

A regular in ee ting of the Club is held ou the second Tuesday 
of each month (July, August and September excepted) at 7-46 p* m, 
At the Bossey Institution, Forest Hills, Boston, The Buasey Insti- 
tution is one block from the Forest Hills station of both the 
elevated street cars and the N, Y*^ N. H. & IL R, R» Entomolo- 
gists visiting Boston are cordially invited to attend. 

WANTED;— Small, bright colored butteiHies. Will 
pay cash for them in quantities. Wa desire Lyeaenas, 
Small Coppers and any other bright colored email flies 
for nee in butterfly work. 

THE CASSINO STUDIO 
SALEM, MASS. 
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